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i’lrl.-'iDKN l' L. L. WAsnBl’liN : ’I'lli' will plr:!-!' cnliir In 

r. 'TIm' tiling on tlir jn'n^rriin i" iho nt llic Lft -i- 

:ul(lrrs<, Du YOU ciiru to s:iy :in\ t iiIMiii llic .■itldiT'^-',’ 

! . >i< nllv nut. \\'f‘ will ^u un wit h ( lir pruiicinn. '['lie lii M p:)pi-r will 
. ri-ini ii\' Mr. .luluins^cn, nntitlrd. '“Wire \\ unn- in t nrti :iinl 

^IRE WORMS IN CORN AND POTATOES 

itv (), A. ,IuiiAN^-K\, Oritiiu, .\I> . 

{\V tllidfOiCii for jjnhl irftfioo < Isnrhf it 

i’lM '•iDKN r V. ].. ^^^vsniu■K^': .\ny discu-'ion ul thi- p;it>'’i-.’ 

U . I '. o' 1\.\NK: W(’ had oiu* cxpuriciH'u with wire wnrin- in uur 

i i' 'M icull ural D(‘partiii(‘ut at Durham. X. IL. thi> \< ;ir. and I -Imiild 
■ ■ iii !tav(‘ suiiin om* nxplaiii it, I In' 1 lurt n'lih urai Dcti.'irl nicnl 
■ an d iiuT (111 sumu tiV'tS' W'ith potatoes, on land that had heeii ill 
n,r lofty years. Some of tho ])lot> were mamired witli coiumun 
ip'.'iid manure; sona' were not. The wire worm- were alamdatit 
' ' ' i'ihuut the whulia The mamired plot.- 4iow(a! -evere injuryi 
:< 'll Wire wunns; tlie uiimamirc^d ]ilot> showa>d ver> iiltle. 
l’i:i;>[i>i;NT F. ].. Washburn: Any other point to Le hronuht out 
'nnoction with this paper? 1 undersi and, .Mr. .loliimn-en. thai 
yaut neirative results with Siierwin-W illianis -oil luinijiant. W »r 
■; die >aine experienee in Minnesota, and I understand that ^la t win- 
‘ :aianis liave g;iven it up. The>' tell me this lha.t it doe-n t amoniit 
V. ry inucli. 

1 !ie next ])aper will l>p presented liy Dr. d'. J. Meadle* : 
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THE TIME WHEN WHEAT SHOULD BE SOWN TO ESC PE 
THE FALL BROOD OF HESSIAN FLY 

hy 'rjjf>\fAs J. Hkamjx, Tu.D., Ifrnil of the Division of Entomology anil 2< 
in the, KnnmH t^laU:. Agik-'iltarai ('allege and Exjxrrment Station* 

This is u ])fKis(‘ of the Hessian fly proi)Ie]n which has received n 
or l(“ss attention from every stud(*nt of that subject, and I should 
presiiriK^ to take the time of tliis association were it not for tlie ' . • 
that 1 believe* it still te) be an opt-n (pH*stion, and one in need of fui-.j > 
mental study. 

There cun lx* no doubt that the seasonal periodicity so charatdeno 
of animals and plants jteuerally is e,\hibit(*d in both th(‘ Hessian !; 
and its host i>lants- that th{*re is a period of time in the fall < 1111 !:;^ 
which, under normal conditions of food supply, the emerginji fii.- 
hav(^ the best ]>ossible opjmrtunity to perpetuate their kind and \ \tir 
lliere is likewise a ])eriod during which wheat placed in the soil staii.:- 
tlie b(*st ehaiua* to produce the maximum yield, d'his period ma> i- 
designated as the normal tinu* of fall-brood fly emerKenco and tl- 
normal time for wheat sowiiij^ respi'ctively. The problem of <ieit!- 
niining wlu'ii wheat should be sown to escape the fall l)rood of l!\ 
involves tin* (*x)ilauation of tlie relationship exi.stinji l)etween tti> 
normal [X’riod of fly enu'rft^'iiee and the normal period of wheat sowing 
Fortunately, ex])erimental tests of tl)e former have l)een mad(‘ 
recordiMl in several parts of the country and of the latter in the si:iti 
of Ohio. One sowiiij^ experiment at ('olumbus' (‘ontinued for 
y('ai's p;av(‘ a normal wheat sowing jx^riod of about fiv(‘ and om'-lcc; 
w(M'ks. Ix'pnniug S(‘ptemijer fi and extending to October 15. Anotlj' ' 
sowing rxp(‘nment at Wooster,- continueil also for nine years, gaw :: 
period of four wetTs, beginning August 31 and ending Septeml>er 21' 
'Flu* investigations of Wel)ster^ have shown that the end of the injurii'U^ 
fall l)rood of tly is reached i)y September 25 at Oolumbus and S(*[)tf m- 
ber 20 at Wooster. Thus the normal p<*riod of fly emergence is s. n; 
to close om* to three weeks before the normal p(‘riod of wheat so\\ iiii: 
, comes to an end. Tiiese normal periods for parasite and host vary in 
tinu^ of occuiTeiice with the latitude and with altitude. This variai '■!; 
is, of course, due to the changes in the climate characteristic of differ ic 
latitmles and altitudes. To go deeper, we may say that within ■ 
limite<l area covi'reil by the work of Webster and Hopkins, tem}x n- 
tun* is, in the light of our present knowledge, the only climatic far < : 
sufficiently variable \o bring about such large differences. 

» Hul. 1;JU, Ohio K\pt. Sta., p. 18, 1002. 

‘Hal. 2d, Oliio Kxpt. Sta., p. 0, 1911. 

» Webster, P, M,, I!ul. 107, Oliio h.\pt. p. 27o, 1809, 
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:tlnK^^t i‘Vt‘vy \vrit(T on Hossi^fn l!y lia> nmtiuiiru.lr^! i!n- 

. ( i\ MU'Ilt of IlUo {IS ot t llO llU'llUs ni ro5\l fol. llti im pni 1 :iin 

• was inadi' to \unlt rstiind llio iin(iorlvin<: for thr nli- 

■..ifai't until tlio wairk of \\ ohstor in Ohio and Indiana. Tln-nimh 

Jiuni of widi'ly staittrrrd si rdin^s nnnlo ! iirouiilKuii ilu UMtma! 

; ,>d t)|' wlu'at sowing, Wch'^toi' wa< altlc in ^Imw a di^titn i ratio 

• urn tliodati's of tho disappoaranco of fall lutiod ami tiic lalliudr, 
a 'hi- ratio was (huai'iniiual as adoni oi\c day for t-arii one fonrih of 

• a-iii't o tiu‘ fall liroud disjippcarino niu' da\ oarlior f(;r . aoh oin- 
.;!U of a dojii'on north and oni' day lalor hrr i-aidt oiio loiirlii (ti a 

: Miutli of a pvi-n ])oint. Unc year latna llopkin-' oniiririnod 

■ \\ • "1 X'ir^inia tin- hititinh' ratio nliiaimal hy WClivi, )- iii < thio and 
-■ .. A. il that whi'Vrvin' altltnda was '-ntlnaml !y \ ariaMi- (o hrina alunit 
afnii-nri' in cliinato, thoi'i' i'xislfd a ratio hitwiaai llio tli'-appoaiancc 

■ da- fall hrood and tho lui^lil ahovo the v^i, Ih- vlniwi-d that a 
a'ii'roina* id KK) loot in altitudr inatlo ;i dilloniic-' ol one da\' in the 
' nf disappt'arailco ot the lall hrood ono day l•ari!'■l' If llKl f rt 

' and oiK'day later it U)() h'(‘t low aa' t han a ;ii\ t-ii point . .\ii lioiiali 
Ih-pkins did not att(Miij>t to state tlie-e I'aMo^ m the fnian of a law. It*' 

! liimi forth for the lirst time with snihririit charm-^. to ninli 
- :-'li a <h shanat ion. In suhstaina' he said, uiuh-r norinal l■lll^alIl■ 

■ 'iidilloiis tlu' flati' of the dis;i])))raranee of ihc fall hrooil of llc'^iaii 
:'\ and eoiisiajuent ly the date ot sate sowina ol wheal \aiic' \\illi 
. annde and altitude, heina oin‘ day e.arlii-r if nortii one foinil; td a 
■a arie or hiah(*r liy HHI had. or one day later if -mnli one fonith of a 
•aaor or lower Itv IDD feet tlian a aiveii point, d'lii' ratio *ni;i\ wdl 

■ '‘Oiije known in Hessian fly annals a- “ilopkiti'- haw (»f haiitmli- 
■a! All it tide.” 

Thr nniversality t)f tliis law may he t<-ii-d hy apidviim it to d -irt- 
•eai.' the d;ite of siife sowiiye; over the liy-inh-led part - of the hniu c 
''tala - iii in-ndly. Th(“ writtu' purposes to te-t it in tin liuhi of -tmlic' 
:■ idr m Kansas, During (‘adi of the la.u four ye.ars. a o-nc' of ion' 

' rxi i-mlod frfiin t he nort h t o 1 he sont h honnd;t ry nj l he si ai r i liroiiirh 

■ ■ 'aUern ed^e of tin* ^ri'at (antral wheat IxT. Duriiu! each ot the 
:'t thiae y(-ars, ti pjiridlel serit s has rxlemh^l tlnoimli lie' \\e-i.-rn 
oue ol that ixirtiou of the wlu'at Indt infested with !!y. 

I he imlividu{il stations of the (aistern scrii's are loeaif'd I rout noi th 
-euth ;it Marysville. Manhattan, Marion, Sedgwick. W ellnmton. 
ad ( ;ildwell. The iiidividmtl sttitions of the we-teiai o'rie- are 
■•*'eiefl from north to s()Uth at Xorton, Smith (Vntf'r. Wihon. 'iicai 
h'dil. Pnitt anti SawytT. Durinfi; the first two ye:trs. rt'preo'iitatives 

■ ^ da* Hnreau of I'intoinolotiv ])artiei])ated in .-(■enrina and h.aieiliiiy; 

Hepkins, A. D.,' Bnl. 07, W, Va.. JXijt. Sta , PtOn. 
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■ but since that tinu*, uif Maiious navt' been sccurtHl a!\il 
by the Kansas State FAperinient Station. ri'iJn'Miitaiivts 

, bureau taking such data as they desinx 'raking tlie exjuri- 
-ijlv-det(‘rminod safe-sowing date of Marvsvilk' ilaiiiude :>tb I'.V, 

■ ;,lr Jlad ft.) as October second, the theoretic safe -sowing dates 
Nbiuhattan tlatitudo 30'’ IT, altitiule U)l‘2ft.), Sedgwirk (latitude 

: :hi'. altitude 1375 ft.), and Oaldwell datitudc' 37' 1'. altitude 
■7 fi.i for which we have the averagt's of two <ir more yr;u> of 
. • aig-. are October 0. Octolier 7, OOolier 13. respectively, while t)i<‘ 

. ’ i;d dates fletermined by the averagt' of two or more years of I’xpt'ri- 

• ,!ii;d sowing are Octo))er 7, Octobiu' 0, and Oeloher It. Likewise 

• ,r-.ing tlu' experitnentally determiinal safe-sowing date of (ireat 
r„ 'id latitinle 38'’ 22^, altitude lS4il ft.) (in the wi'siia-ii series 
A!;. re only two stations have as yet giv(Mi i)ronnsing resultst as 
Kri'tber 5, the theoretic date for Sawyer Oatitudi' :i7'’ 'IW, allitudi' 
ivi3 ft.) would be Oetoljer 8, tvhile the aetual date by one year’s test 

( ii-iober 7. 

The eorresimndonce l)etweeii tlu'ondie and aetual date is dost' 
t ii.tugh that Hopkins’ law may be said to aj)ply to tin* (‘astern s«Ties 
iihd \v(‘sterii series when cousiden'd as se])arate units, llenx as In 
rli.' easi' of Oldo and West Virginia, the only factor of elitnate sulli- 
'siuly variable vvithin the limits of tin' individual series to product' 
'Ueh variation in time of sab'-sowiug in n'lation (o latitude ami altilud*' 
i' o-in])erature. 

ITr tlu' purpose of further testing the universality of this law, let, 
U' lakt' the date of safe-sowing at Marysville as October 2. .\pplv- 
iic'i (lie law, the theoretic date of (irc'at bend (l-ititude 38'’ 22', 
•aiiiude 1843 ft.) is found to be Oetober 1. wlu'reiis two years sowing 
a 'N shows the actual date to b(' Octobi'r 5. No such di.-crepaney 
thi.-' ap|)eared b('tween the actual and thc'on'lic ilut(‘s in Oliio .and 
vt \ irginia according to Hopkins. For the puria^se of further 
'"bug the law. taking the safe-.sowdng date at (’olumbus flat it mh' 4(F,* 
itiide 800 ft.) experimentally (h'temiined as S('pt('mber 2.'), wa* find 
- it the theoretic safe-sowing dates for Marysville and Oreal bend are 
iiieinber 23 and September 21 respj'ctively, wUen as the actual diite^ 

’ ■ '‘X]ierimental sowings are (X'tober 2 and Oetobf'r 5 respeetiva>ly, 

■ ''*■ actual date at Marysville is !) days and at On'ut bend 14 days 
• "'•r than the theoretic. Kvidently, this ditTercnce is tlu' indication 
'Uiother powerful factor. 

hen we review the factors of environment known to r(‘tard Hes.dan 
> which do not vary enough to produce a inati'rial difff'rence in 
'*‘10 and We.st Virginia, or in the individual stations of either the 
"tern or western series, but which do vary enough t(j make large 




!' m .\I:ip <’t f|n‘ rriitcil Si.itc' -liiiu jti^ tli(‘ iK-tu'f'cn tli(' flif "'- 

;icPi;il <(atr‘ nf in^ in n lnl '<iii to nurmnl aiU)iKil prc-iiiiiaUdri. A - A' - 

<!a(c of sitV'Miu iny a" (ioln tiiiricd hy sow iny r\pfriiiii ills. T — rhoona ic ilai. 

111 “; ii‘j;ui'c.| af>cui(iin“ lo " I lo|/kiri->' I. aw of I,:i I il [nl(‘ and A!lil ud'' ’ 
llio dale of { ''ihiiiiliiis. 

dil'tVi'i'i^'cs liidwccii Ohio ;Hid the laisti'j'ii Ivaiisa.'; s('ri(“s and Ix-rw' 
the ca.^fcni ami wtsloni Ivaiisas siTios, moisturo sfaiuls o\it al"i 
The fol!owiii<i taiih' \vi‘ll srrv(‘s (o firing (uit thr (‘xist(‘nr(' of a ra 
li(‘hV('cii tile diffi'iviK'c ii'twiaai theoretic ;uui actual <iati 

safr-so\viti}i and tin' ditl'cnana* in normal aiimial jircciiiitalion. 1 
ratio appeals to dr adoiit one day to th(' imdi one day earlier if ■ 
ineli jii'eaP'r ami om‘ day later if om' ineli l(‘ss, 

e.iuci I t : in'i iiKUMi N .'u i.-S'iwivi; i>Aia: aM) Nhi;wai. Vvsi u. [pf.i itj mtidv 




Trli;' .S;iti'-s<>U'iiii; 

:i? 2.1 



rnliitiinu-i, OliKi 2.1 4ll in. 

Miirysvillt’, K:kv. . U'li'U’r 2 Sfjn. 2H ’ I* djiys Sn in. 

tiroit IViift. A loUr .« .S pi. 21 14 days 2.i in. 
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it iji quitf pr()l>al>lr tliat tins vM\o ln-twc'n iU)tMi:it 
jiriripitatioii and tho data of safi'-sowin^ iumv i\i>i hohl wIk iv 
,!< rij'itation roarlit's inoia' than forty im'lios. !«iit it cvidi'iit 
;; 1 m' taken into tanisidemlioii whru the i-ainf;il! i- fni-u 

. - Hopkins' law of lalitudi' and aliitndf luu-t lu' nuKlilird 

; 'udr till* opiTation of moistnre as wt'll a^ uf tcinprraiutv. 

. a after tla‘ entoniolojiist has hy means el e\pta iiiieiila! 

' : milled the normal date of sati'->nwin,ii in his tt-rrittirx . hi'- wni k 
m ' d«ine, for there ha^■e lu'eii and will he rases when fur laek el' 

. o'lre or something else, tin' ily will tu' retarded, and. eoiiitim oui 
’ - infest the wheat sown on the sale-sowiiiix d.ale just a- '.eriond^ oi 
-eiiouslv than >owin<j;.s made i-itlna' lielore or ailer. I'e axahtl 
- hne (‘ntomolo^ist should adopt a-* llu* normal -afe-Mixv )ie.> dale 
.< !\. rau.e of dates on which the st)\vinji;s of sexeral Veai's haxe iieeii 
;;.,i ah'olntely free from fly and should, when an oiithivak i- aiiiiel- 
. P keep a elose wateh tin fly i'ini'l\e;eliee. 1 he ihite ei "ale-'owiim 
o.dw n in the following tahie follows wit hm a d.ay or I wo l he maxiniu 
;: < i -i' art' ol t lie Hy . 

ll'.I.M'liiS v.f Maxuum I'.MKK.AM ‘ I', ini; I I 

lllill Ilf lii:i\lHH'.!ti 


ill Itl 'us 

;• Km.' ill 1 Os 

I ke Held men can thus elua-k u]) 1 he proarc'^s of eineis^cnee and w ai n 
a- asower if the normal llydree date is iikel> to prove ino i-ail> oi- 
n : t Killy lati'r 1 h;m neia-ssary. 

l’m,-'!i)i;.NT V. I>. WAsniu’ttN : Any discussion of this papei'.' 

1 M- Kn>TKK; d'h(‘ n*sult,s of Doetoi' ileadiees iii\a-t iaal ion- 

■ maily not so surprisiip*;, hut as a matter of fad. the e\arl iiitiueiiee 
'.'■iMiiilil V on Hessian flv has nevei' before heeii -o 1 horontihly iii\’e-- 

-nid. ddierf' is a vast diffi'nmce hetweeii tiff' e(Minlr\ eao of lie* 
o .--N-ipiii river arnl th;it west of it. d'here is a dillei'ema' hetween 

■ laiinidity of cM^teni Kansas and that of wa stern Kaioa-. -o lhal 
' ' '"I' Hf'iidlei' lias a ti:rand opportunity to -tudy tike prohlein. i 

not know of any state in the union that offers the same eondilion-. 
liiie tlie data he has ^iven from Ohio is not ihtd tor whir!] ( ain 
p laisihle. nf'Vertheless I think that he has done a mo-l i Neeihail and 
' 'luahli* ])ice(‘ of work, and I s«‘e no reason wli;it(‘Ver lor i-rit iri/in^ 
‘*‘'<'Uracy of the results as f^iveii. As a matter of fad, we liave a 
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modification of these cofiditions ni southern Afiehigan and n 
western Ohio. 7'he influences of Lake Michigan and Lake Kri«‘ 
a very considi-rabJe infiuence on the appearance of the fall bro. ; • 
Hessian fly. As a inattcT of fact, the farmer in Michigan, as far a '• 
as Lansing at ](*ast, can sow his wlnait no earlier than can tbe fn : . - 
a (ainsirlerable distance south of tlic Ohio line. 

We liav(' on n^cord n'suits of wheat sowings made in northern 
York in co-operation with the N(“W York Kxperiinent Station, sn.i:,- 
ward into Soutli Carolma, where wr* worked in co-operation with o. 
Agricultural h'x])crinumt Station at Clenison ('ollege. West of p. 
Alleghany mountains we have the record of a series of wheat sowing 
matie in extreme northern Michigan wIktc Hessian fly does not occ - 
soutliward to central (Jeorgia where our experiment.s wf'n* earn, i 
out in co-o[)('ration with the state entomologist. Besidf*s thesr u.- 
Iiav(‘ a vast arijount of information obtained by myself and tin* 
working under my direction throughout nortliern Indiana. 

This mass*of inateTial is awaiting the completion of some oth<*r ui»’k 
on thi.'i ,si)e(“i(‘s before being published. Xot only df) I think Do* i. ' 
Hea<l)(‘e <‘orreet iii his statements, but I wouhl (‘ven go fartlicr .um 
strongly suggest that the absence of Hes.sian fly in soim^ parts of rh- 
country is du(' to these* same* inf]u(“nc(*s. 

When Hi'ssian fly was destriietiv(‘]y abundant at (Jn'at Ih*nd, K:!!i- 
sa.s, it reepjircd an ex]M*rt to (h'tect its ])resenee at Dodge' City wfini- 
vvlieait is grown throughoiit and be'ye)nel this are'a ainl has be'cn for il.' 
last 2") or years. Whe*n wheat is ruined l)y H<*ssian Hy in SiiiU!i> r 
('ounty, southern Kansas, 20 mile's south of Arkansas river in nk!:t 
homa. a good entumoleegist may find one or two individuals for e*.j' i; 
hour’.s se'arch. 

d'here* is a gre'at deal of work to be elone on tliis problem, and wliil' 
government enteunologi.sts can work ove-r an hre'a eml>raeing a hrC 
dozen .states, we do not have either the^ time or tlie men to work nist 
* problems as care*fully within the boiinelarie's of a single' state as Dexs^r 
Ib'adlee is able* to elo. 

There is anothe'r point that always presents itse'If in conne*eti '!i 
witli these Hessian problems. The effe'ct of rainfall on the eni r- 
genee of Hessian fly in autumn is pretty well known, but there an 
many edher factors entering into the problem of evading Hessian iy 
attaek that the farmer geTs befuddled and is likely to disregard ; :i 
or a great deal, of adviee given him. A good farmer will often ra 
a crop of wheat side by side with a neigldmr who lose.s his by Hes.<! it 
fly attaek, so that there comes a point where the question cease.- 
be an entomological one and becomes strictly agricultural 

Another thing, in tlie Kasit we never find Hessian fly breeding 
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. Ill Kiinsa-S I have found *it dovrldpinu; a-; alnmdaiuly on 
,</( .ohithii as u})oii wlieat. 

I IIf.adLEE: I roaliza that tlu* aiiiouiu of data, on whicli ilu‘ 
,.,nt iliat I havo to prusiait is based, is so limited tliat tlir point 
:.a'\L^W l)t‘ taken as in the natiin- of a <ULi;;iestion. 1 \viini,|, 
r, ^ay that 1 have some nei^ativo data that I am not sulmiiitini; 
- paper. 

\ t>, lloi>KiNs; Mr. (Iiainnaii. it is naturally vaa-y uratifyne^ to 
•Kis verih(‘ation of tnv theory on this subjeet. I inluht. stale 
; ■ ;;i Bulletin No. ()7 of th(‘ West \'ir<;inia .\}>iieuh ural ]N{M‘ritnent 
>. 11 , Auizust H)00, eiUithai. “The Ifissian hly in Wt'sl \‘iruinia 
. ; il.iw to Previmt Lossis from its Uavairi's," I disrii''sed the tiitaiiy 
, -hi to ‘24t>, under the head of “A Law of Dellnile Normal 

i:,,i. .if Ditferenee in th(‘ Periodical Pheiioimaia of Plants and Aid- 
: .> ■ 1 will read the tlina^ paraj^raphs in whii'h 1 he ('ssential fe.atures 

: 11 ;. theory are specified. 

■ I ir-t. that, umler similar conditions of land surfacis (Ulier tliaii 
ii’iOide. there is a definit(‘ normal rate of dilference in time in jiiaaodi- 
iilieiioinena of jdants and animals for all difference- in iatilmle 
ad altitude. 

>ii(ind. that, under normal conditions, tln‘ rate of the avi'r.a^e 
i:‘n ivn<a- ill the dates of the lu'^inninK or ending of sudi phenomena 
- ai'l lar from oni' day for laich fifteen minules of latitmha and oin^ 

■ ter eacli lOt) feet of aititudia 

1 lin'd, that the dates oi eominenciny; or endin'!; of a ^iven period 
• a with the st'asou.- the wi'alher and local physical nin<rition>, 
Mi :i- exposure and character of soil, but that the rate of dilference 
eaeh oomlitioii is tln> same." 

1 til' is toumhal on evidenee fiirnisfied by natural ])h(‘Uomena wliieli 
Oi Ft' oliservi'tl by any one and wliich rcllect lh(‘ c<jiiibine<l inflmmces 
' F iiuun'rous and complex elements exiTt on plants and animals, such 
" tnpiTature, luuuidity, chanudiw of soil, exjiosuo*, ami a uumlierof 
' a- r lactors, Hu. relative ditf('r(‘nce in any .^iven plienoim'imn is 
' F '.ti'frated by the relative activity of plants :ind animals in thr* 

• U hen activity bej^ins in any j!;iv(>n locijity, as for ex.ampl<> 
of the Inids, it will do so umler th(‘ inflmaice of the eom- 
iboii ()f factors prevailiufr tlnTc. 

' Ferefore, if wo note, in any given season, the ajipcaraiicf. of a 
‘'>monon at any given place, we can prophesy within a few ilays 
Men-tho same phenomenon will occur at anotlu'r ))l;ic(‘, north or 
F or east or west at varying altitudes, if w(‘ know tlu‘ latitude and 
I have verified this over ami over again. I have much 
from Maine to Florida and from Wa.sliington to the high moun- 
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tains of \\r>t \ ir;;inia, Tsccur<Mi on railroad tri[)s, which all tf 
show that tliorc is a ])rinrij)l(* Ihtc whicli can l)c utilized and 
has a hroad jjrio'tical applicati(ju. not only in the control of i' - ■, 
the study of life histories of iti>(‘cts, hut for the planninj^ of farii: • 
;iti<)n». 

The f;i('t of it i«, farmer- have ivcoeuized and utilized tin* pri • ■ 

I reiiiomher when [ was a l.'oy that the farniers in the conli^ . ■ 
where 1 was reared planted tlicir eorn when the doj^wood was in ■ . 
and the new leav('s on the wliile (jak weO' the siz(' of stpiirn 
d'hey liad delei'miiied. from lonjr e.\perienee, that, wluai the (muj; 
planted at that tinaa (hey ha<l tin' Ixst results, 'fin* do^won.' 
tin- white oak .'‘('|■\'l‘d a- the index. Therefore, w'e have, all ti.i ■ 
the eoiintry, o\Try ,-prinji. .-iiiiilar ind(‘xe> whieh can h(‘ rceom. 
and utilized as ^niiih's to the prop('r time to do tliinji's. Durii:': 
present ytati' we eoiidueted extensive d<Mnonst ra.t ions in tin* ft.:.- 
of ltarklie(‘! les over (piite a lar^e an‘a in no]‘tli(‘ast(‘rn ttreji'on. ; 
area is j raetieally in the same l.atitinh'. hut tlier<‘ is (piite a ditf*-:'- 
in .altitude, .\ow, our iiomiimI pia'iod fur tin' endin'^' of eonirol oj-.. 
lions i.> July Nt. h(‘(Mus(' after that date, uinh'r averai>(' (amd;:;. ■ 
the heetles hci^in to eliU'l'jie from tin' trv'f'S, So we stop])ed (jjk-i-.-Us 
on ,Iuly 1st, hill I kepi OIK' of tin' A<i('iits thi'i’e to mak(' eontiii . 
()l>servat ions until in Au.aiist. lli' found that, wliih' July 1st ■ 
jU'opi'l' date to cease operations at about 4.000 fe(‘t hi'cause a1 ■: 
(late tin' hoelles wei'e ('iin'r^iii^ and attacking other trei's, at "i>' 
fei't liijiher up in tlu' mountains it was ju>t tiiirty days later ■ 
tliny were emeriiin^- and attacking (lie tr(‘('s. ddn'reldn', euif' 
(tpf'i'ations eoiild lani' hf‘(‘n eoiil iiiuf'd tliirly days loiij^er if wi : 
acted on that ]H‘iueij)!e, Kartlier .south In'n'. of <'o.urs(\ \\v 
ha\(‘ had to di.-eoiit ituif' tin* work much earlii'r Tliis is sim]>i;. . 
example of tli(' jM'aetieal ajipliral ioli of tin' prineiplt'. 

hui;s][ii:NT F. 1.. Wkvsnm Kx: .Viiythinji' furtln'r on this vf'iy n.' 
('stin;^ and praelieal suliji'ct'.^ 

4\ J, 11k.\I)Li:k: Mr. Chairman. I n';i!i/a' tliaf in sonn* hraite!: ' 
our M-iem-i' tlu'n' is too nuieh of a teiidi'iiey To tlu'orize on a 
amount of data, aittl that is vii'ious. hut, at the same timt'. is; ■ 
eeonomte eiitoiiioloRii'al work, I liaVe eonu' to h'l'l that tliere i- ’■ 
('iioiii^li iln'oi'iziiiii'.- that we work. p{'rha])s. too loufj. on one sm . 
hi'tore W(' s, ay anything about it. Tlie result of that method is ' > 
liiat the yoiingt'i' nuai who are ready and eagt'r to take up these ii i '’ 
tant -ubjeets ari- not stiniulated to do so. It seems to me. i " 
older nifii in tiu'st' liiu's of work would, from timi' to time, set '■!' 
tentatively rt'sult.s th:it they liave obtained, they would stimu, *■ 
vast amount of work along tlieir lines and that, in tlie aggregat 



si’Hrxiipmmrs i>i<ri ssiMN' 


111') 

■ ruiiuilatp knowlt'd^c more riipuUy than tiy ihe iiii'iIhkU \\r 
, U'ini:. 1 I'ealize, of (“oursc, the daii^ia- of doiii;^ too mui'ii 
I shoiihl >;\y that it wouhl he vi'ry unwi'-c to pulili-h 
culations ill our hulletius. exia'pt prohai'ly iho loriuiiral 
- 4»ut tliat to furnish them to our journaU, whicli an- fia- 
.. Miri't> only, mi^lit matiu'ially advanee oui' "eimfc, 
i' ,nii:NT F. L. \\'Asmu'i{N: Tiu* iioxt jiajicr wili hr tr:iil h\ 
i; I. Smith. 

the corn bill bug (SPHENOPHORUS callosus 

Ity ]{. !•:. Smith, \\\sI A'.,/, .V, r. 

(II ilhdinii'n Jar luihltfiiinm i Ist irln r< . 

j';.i -iiiKNi' F. h. WAsifuruN : Any (liMai<sioii of tin- pap'U h\ 

’ "•mith'’ 

i ,1. i 1 irvnl.KK : 1 would like to a^k Doctor Smith w lirt hm', iii 

•-ur'c of his hreediiiii work, he took into ronviddal ioii lli'' efUrtv 
;:i]u‘!ature alul moist urt'? 

1; F Smith; 1 luue ki'pt no na'oiaF o! that, Iml aiiFKapateil that, 
.'.'■rkaui up th(‘ rcMilts. I would h.ave accr:"' to I lie Weather Ihireaii 
. v\ Inch W(‘f(' kejit within a mile atul a half of wlieic 1 worked. 

' • llalei'aii. North (kirolina. 1 didn’t keep any reru|-rF myodf. 1 
• it the time that {|Ue>tion was comin}j; up. .amt they oiiiiht to lia\c 
a k'pt. hut 1 wasn't in a position to do it. 

I \F \\ nusTTU ; With reh'fema' to Mr. Smilli' pap) r. I e.oidd 
■•all atti'iitioii to the fact that SjihuinjthtirK^ i- uaiurally 

-■ uiip inliahitin^ insect. .Moisture a])prar> to he an iinpinlaiil 
'■■r in its develojmieiit . as we {iml it ile'i ruci ive ahim-t, n iiot 
' . ill the lowlands. 

'■W ef cour-e. kiU'W that Mr. Smith was workinti on ihi^ proMem 

■ •!' oiir-e'vcs, so tliat we h;iVe workei! to^etla r a^^ h(-t we could, 
■nn' ience ill the situation under whicli .Mr. Smith wurked .-tml 

•; 'Aiiich w(' w(‘re workin}!; is this, that wiuie ver\- mue!) of hm 
: "i v.'as lua-essity carrital on itnloor^, our^invc'tieat ioio ha\a' 
altno.^t without exeetttion, ctirried out in the fields. I'oi' tiii- 

■ n. we did not think best to witliold the rc'ults of mir in\'e>ti<ia- 
' oir jiuhlication until we had tintie ov('r the same erouml covered 
dr. >initli. Our puhlieutiou wa.uit to I'lre.s.v some tiim' ay*, and I 

<'U the spur of tlu' moimmt reraill all of the mailer it l•ol'^: 1 in'. 
I 'to not think that where onr work has ov('rlap)H’d lher<- o any 

■ fial ilitfereiieo between the results obtained, 

• f’ is one ])oiut with referema* to this sin-eies that i< tor) iuterr-tin;!. 
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in wlnit was said yosterday with reference to priorit> 

hav<* here a ease wliere the perfect in.seet ha.s never been (lest li,,.: 
The term “eallosiis*’ means rubbed, and refers to the rubbed ■ - 
h)usf'<l spacf^s on the i)aek where tlie velvety coverini; has been i 
olT. Ih^etles taken din^ctly from the cells in which they ltav(‘ 
op(‘d are ef)V(‘red entin^ly with a reddish brown coating, whieli 
the iiiicrosc(}[)f‘ lias a v(*lvety appearance. 

N<jw if tin* pei’h'ct ins<M-ts were to be described, the desciM!ii<,; 
w(mhl !)(' n*jecteil, ami that of the imperfect individual retained m.i, ;. 
on the sc(jr(' (d priority. 

K, I. Smith: Mr. President, allow me to say this. Pro'cv, 
Webster just stated that my work had to be carried on in a room ;thu'.' 
tw(‘lv(* fet‘l s([Uare. with wire on all sid(^s, and just the roof to jnui..’ 
me from the sun, and I tell you it was pretty hot down then li,, 
summer, alxjut 102 in tin* shade for a month or two. But it <( ( 1 !:, 
to me tfiat, under those eonditions. it was as near field condition';:, 
possible ami still liav(‘ th<‘ work in the laboratory ^vhere W(> rci;; 
manage it, t)f eours(‘. I eouldn't get any such accumulation of reinei- 
in the h(“!d as hi* did. My laboratory afforded perfect circnhoiMe 
and air ami moist iir(' conditions were as near field eonditions as pos^iiii. 
I didn’t want to tak(‘ tla^ time, liut Professor Webster said thai !.> 
had forgotten what was in liis ])aper, ami as he handed me a enpv - 
it to look ov('r tluTC are om* or two point.s I wanted to tell Profess.. 
MVbst('r. and if he wislu's I will t(‘ll them puhlieiy. 

P. jr. Wkmstew; (io ahead, 

K, I. Smith: One statenumt that T noticed in your paper \v;ss i: 
regard to the variation in the size of the ('ggs, and you statt'd ihre 
was gr(‘at variation, which, of coiirsr*. I found out from measurentciii' 
ami you stated that your imm thought the variation was due ]m\\: 
to enlargement of the egg before liatching. I found nothing of \l 
sort this sumnier. Possibly my records for larval development i'liii: 
nuu‘h loug(T wcTc ])eeaiise of being under abnormal conditions. 

K. A. Sc hwarz: The name of Sphenophorus calhsus lias manif- M^ 
been ch'rived from the peculiar structure of the pronotnm. In 
of the geiu'ra alliect to Sphenophorus two forms occur: — one. h'i!- 
cover(‘d with a more or less evident pruinosity and the other wi 
tliis ])niinosity, this can iie most readily seen in our common ■ 
weevil of Horida, I^hjpH'hophorus cruenfatH.^, but the form witho’.: v 
pruinosity ('annot l>e called abraidod. In some of our sptM*; ' ■ 
Sphcnoj)horus tlu' pruinosity is mucli more pronounced and ac* Ne 
the nature of an argillaceous coating, but even this is more o ;'■ 
absent in many s])e(‘imeus. Regarding the flight of Sphenojv 
I have seen c(h<fipcnnis flying in great numbers along the riv 
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:r, Miohigun, in tho early spring of tfie year, loirther. I ha.v(‘ 
V. parvulns in great numbers attraeteU l)y the wliite walls of ilu* 
•,,1 in Washington, where they had flown from the surrounding 
. ~v lawn; S. ochreua was seen by Mr. Hubbard and inyst-lf Hying 
in^ireat numbers on July 4tli on the shores of (Ireat Salt bake, 
and finally every visitor to Florida e;ui set' luindretls of speei- 
^ of Hhijiichophorm cnienlaUi.'^ fiyiug about in tin' I'vening of any 
summer day. 

ruKsiuENT F. L. Washburn: Anything else to bi' said on tins 

. ii ■ r? 

I'lu* next ])aper on the programme is by the ehair, ttn *’( Irasslntpprr 
in Minnesota." Doctor Hall will you take tht' chair? 

GRASSHOPPER WORK IN MINNESOTA DURING THE 
SEASON OF 1911 

|U b. b. WxsWBi'R^, Kx}X:Hment station, I 'niitrsittj of Mlinu sot t. 

ill tht' wc'stern third and half of the sout!i('ru part of Minnesota 
n i'didjipers of various species have been iucrt'asiiig to such an I'Xttait 
!i;!t -f'litiiis losses have been occasioned. It is not to be nntlerslootl 
itiat lilt' ('iitirc grain output of Minnesota has Itia'u inatt'rially h-sstau'd 
I'v the ravages of these pests, althotigh in It) 10 it was estim.'ili'd that 
twn-tliirds of the flax crop was dc.stroycd, but indivhlual farnu'rs 
in iug in the districts above specified lost from 20^ [ to tH)^ f of their 
and in some cases their entire crop of grain was d<'s*l roved. 
All grains have suffered, as well as timothy, corn, voting tri't's in nurs(>ry 
row. garden products, and particularly flax. 

riic greatest destruction has, in every case, been in jiroximity to 
hiiLii' tracts of land which have been, pt'rhaps, in tillage sonn' y<>:irs 
and have been alloived to revert to natural conditions. Such 
ti.'ii t> ar(' the direct cause of all the trouble which wc have cxjiericiired. 
1' i' tru(' wc have in Minnesota a grasshopper law whicli. supposedly, 

■ tlic ])l()wing of such dangerous land tvhen inh'sted witli gras.'<- 
‘' !'!>er egg,Sj but, as a matter of fact, the law^s incfTci'tive through, 
: -ly wording, and it is utterly’* iinpossilih' for counties to plow (his 
- lor instance, in one toivnship alont' in a western eouuty we 
• of at least 8,000 acres of land which calls for the jilow and does 
-'■t it. Through the ineffectiveness of this law tin* owner r*aniiol 
■"reed to plow, and at the rate of 82.50 an acre it would cu>i (his 
■ity ovt'f 810,000 to take care of revert('d land in ihb single town- 

''iiditions becauH' so .serious in thL^ state that th< enloinologi-l 
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s<*nin‘fl ail approfiriat ion ol a tew tinjiis:irid dollars for two 
work in an clfort to (li>i’ovor tin* la^st niothod of (.'ontrulling tliis ; .• 
Witli tliis inoni'V four man worn paid to Ix^ in tlio field all of last - 
iniT. d'ln' woik of thi'so iiicii was largely dih'eted by Mr. A! ]> 
.'Monies, of Iowa, ami niidiT li’s ovi-rsi^lit a larije amount of mork ■ 
.*iin*ady l)con a<'i'<ini[)lished. Tlie efforts of these field workiu's 
diroetofl aloii^ ei-rtain tl(‘finite lines. Headquarters wen* establisla - 
l*Vr<iii> balU in tiie Ked lii\'er \'alli‘y. and there, tliroujih the eoiii’ .’ 
of cily <t(rieiab, wo wore <iiven a lalioratory. and also siamnal ■ . .. 
(Iio I'ity a j)iei*r of land for exporimentatioii. 

Tho laborator\' Work (■on>i>1rd largely of bna'diii^;, studviim ’!■ 
iiioult.> and Ihe raisinj^; of parasifos. ami uj)on our (‘Xjierinieiital ‘iTi- a..; 
wi- ptaiiti'd {iiain crop- to tost tlieiToii the eltieae>- ami sab'ty of a o..,, 
son splay to bi- retcrri'd to later. \\V also siaainal t h(‘ eo-operal i(i!: . 
many iarmers ol intfllijrciiia* in the inalter of this sjirayiufi;. 

.\ii important feature of the work, and one which took almost i;... 
entire lime oi (!i(' leader, and also a lar^e share of tile time of niii > : 
the oilier workers, consisted in answm-iu”’ calls of indi^'idual fai’iin:^ 
who ne(>ded advice or ciicouraiicineiit or both. This has taken naa : 
time and iiiiii'h money, as one will ri'adily realize, and wv have deter- 
mined that anotlau' season this [xirt of the work would liavf' to i.. 
disianil inued. We ale willing to metU ami diseuss the (piestion v\iia 
,i!;r<M!ps o! tarmers. whim sueh mei'liiies an' called for this ])uri.io>. . 
hut we fniiinl ilttU often farnna’s who had no speeial oeeasion 'n- 
our help, summoned us frequently, although (piite indiffenmt to wi;:!- 
we litid to say ami to mir advice, 'riiis was not. by anv means, alua', > 
the ea-e. ;ind 1 biTevi' that, in spite of the lar^e expensi' oeeasion- 
hy this \ ari(‘tv ol work, niueh ^^ood was aetmiiijilishcd by , our indi\i :- 
na! visits. 

I he al t ii tide n| till- lari tiers and citizens mmerallv w as one of inten 
ami showed a co-opiumtive spirit, at thi' same time many instam- 
were met with which were discoura.tt'in.ti;. This, I belitwe, is parti'c- 
larly true ainoiiLr those renting farms, wlio took the attitude that a 
was mit Worth while to in.aki' any (dfort. or that, perhaps, the lir;:-- 
ihoppers wtiuKl not >n liad allot Ina- yimr, or. th<‘y were leaviiu: in 
RO to. what seemed to them, more promising fields, or they douh’cu 
the ellicaey ol the 1re:i1meiit advised, or they thought, some at le 'V 
that the st;ite sla^uld bear all expense in treating individual fame 
We ioimd Mcne criticism and lack of sympathy on the part of ^ 
estat.' de.alcrs. who felt that their liiisiness interests wore being im :* 
b't'ed with l.\ what hmked to tlitun like undesirable advertising, 
one cms'. reported upon by Mr, Somes, where a hopjierdozer v .*:. 
Its Viet mis was dis])la>md in a piililie street, to show the efficacy of ^ -i' 
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.riit. intpivstod and misj^uidcd t*iti/rns urdriH'd tin* ni:t<-hiiu' 
;i(l hoppers to bo roniovod. 

.;.,m >cvonty-nino Orthopterous sporit's wcrt' oollfM-totl :\\u\ nanH'tl 
■ till* siimuior's work, whioh must not l)i‘ lA'iiarded rt'prot'iil in;: 

. , atir*' Orthopterous fauna. Of tlu'so sju'cacs. as ymi will naalilv 

. ^'aaa <mly a ooini>arativo few wta-o sirikin^ily injurinns. nainOy, 
]!. M. atldtiis. M. Jctintr-rKhrHfii and M. 

to wliioh harmful sj)o0(‘s \\v may possibly add SU nnhofhru-^ 

, . : and. to a lossar extent, ('(inunild fniluritid, 

\ note-worthy fact in eonneetion with our ojierations this y,'ar is 
;n.- ( Ntnam* abundanee of .1/. biviKatus, which ('asily NmI in mimhrrs 
jinliviiluals in almost the entire tract n-fiMTed to above. Kiami 
i„ iti;:- -reundary in eeonomie imixulama' ihrn' y('ars atto. il ha- taken 
had this y(‘ar as bein^ the most alinndant of injurious foi in-. .Vs 
!aet accessory to tin' abundaina' of ;:rasshop])ers in Minnesota the 
three years, and particularly tin* past two years, it is to lie re- 
i!i:trked that two Meloid lieetles, Mavrohasis tuilcohir and I’ipirtnifn. 

’tusiilnuitai, were extremely abundant and injurious ii\ onr state 
iinrin;: th(‘ early part of the s\imm(*r. Mr. Somes as<*ril)i‘d the ahun- 
.kiiiee of thesi’ heeth's this year to tin' ahundanee of p:ra‘is!n)p)>ers in 
I hi- preee<lin^ year, and I h('li('ve Ids tlu'ory in this eimiieet ion i> a 
onod one, 

Wliiie e\])(“rimenting witli a ])oison sjtiay we hav(‘ at the s.anie time 
uM^cd farnu'rs to use tlie old-time lio])i)er{hizei', jiersnnally -howiiia; 
tlieni in many cast's how to make tlie sann', and !iav(‘ also been atlvu- 
<Mtin,<!; late fall plowin;:, poison Iniits in ;:ardens, but p.art icufarly to 
proti'ct th(‘ lattt'r, tlte placing of flocks of ttirlo'ys. which not only have 
:in iioatiabh' appetite, as you know, for grasshop[)crs. Init are a jtrolit- 
;ib!r ailjunct upon any farm. Many farmers ix'lieve that a gra.-s- 
b'pptr striking the drenched slna-t at tin' baek of the lioj)per(lozer, 
lalling inti) the pan and tlnm grating ont, is not killed, and we have 

■ ‘•ell in tin' lialnt of assuring them that tin' slighU'st drop of oil u|)on 

iiis(‘(‘t of tins kind will kill, and that (‘:ieh (me of tln'>e gras-ho})|)ers 
doonu'd, Mr. Somes’ obst'rvation this summer woiihl setnii to 
eelicate that that statement must also Ix' (|ualiii('d, and that it must, 
^ ’ aeknowlcxlgcd that althougli j^hort-winged forms or wingli'ss stage's 
are wet with the oil undoubtt'dly pt'i'ish, inasmuch as tin' (jil 
I' •edit-s the spiracles, many long wing<‘d forms do mu di<' because of 
]>rotection to the spiracles afforded by tin' wings. 

have not advi.sed the burning ov('r of fields alive with young 

■ "1'p‘T^^, believing the same to be dang('rous and of (piestionable 
'■‘‘hty in a country where a hay crop is an im]>ortaut fiaitun*. V\e 

■ neimrage co-operation, and we have especially advis('d action against 
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graH.shf>pp(Ts, arni viff^orous action, when they first appear, even i i> 
interft'res with otIuT farm work, for we find that whatever plai w-,. 
follow as rc^^ards this pest, that they are much more easily han<, ..j, 
as would l)e expeetefl, when they are young, than when they i ,v. 
deVf‘lo|:ed their wings. 

Our fieltl workers re[;orted only partial suc(?es.s ^^i^h poison h.ii., 
n^presented by poison bran- rnasli and (Middle mixture, but havi . in 
the course of th<‘ir work, hit upon a rather unique poison, which t ,, y 
have courteously lallnl the “Afinnesota mixture.” Finding e-i.v 
arseiiite of soda used as a spray, and comluned with a little mola'- i -, 
wa.s very effective against grasshoj)jn*rs, they substituted this for t;,. 
Paris green us(‘d in making tin* ('riddle mixture. They used b.- 
fijllowing fornuila: 

Sodium arsenit(* 1 pound; liorse manure 120 to 150 pounds; ehiap 
molasses 1 ])int, The ars(*nite of soda was dissolved in the watfr 
then a(hh‘d to the manure, stirring it well. 

Thi.*^ is (’/icaper than the (Vifidh* mixture and can be used in fb- 
same way. If forms a very attractive bait for grasshoppers. It u.h 
tested upon fioultry to see whether these animals, in picking gnin 
from such material, would lie injured. Two roosters were fed upni; 
it for sonn* tinu' with no bad results. Incidentally, it may be said tli:i! 
Hies ar(‘ attra(“t(‘d to this mixture in enormous quantities, and ;ir!- 
kilhsl liy the hundreds in bs'ding upon it. After this mixture lia-i 
b(‘eii exposed for a day in tin* e.xpi'riment with the roosters over a 
(piart of d(‘ad flies was found on tlu* floor of the shed containing tin 
jmulfry*. Tliis obsi rvation might be of value to those who are niakim:: 
a fight against the hous(* Hy. and it has been suggestial that sprayiin: 
pih's of hors(‘ niaimri* exposf'd in barns and livery stable.s with a soiu- 
ti<m of eight ounces of .sodium arseiiite la ab'out twenty gallons 
water, to which has be(*n added al)out a half pint of molasses, wmil'i 
be a us(*bil nieasun* against the liousi* fly. 

(hir most ))romin('nt work lias been done with a poison sjiray. Aw:;n' 
of tile success of arseiiite of soda used as a spray in South Afrie;i. 1 
determined to try it in Minnesota, tiiinking its use might be applicaf'i' 
to largi* tracts in the I^ihI River A'alley which call for tri'atment. W i'ii- 
out going into tin* dc'tails of our expc'rinients in this line, ))oth oi' a 
.‘^niall seak' and over large areas. I wish to say that we have licen ni' 
than ph'ased with the results, and firmly believe that if made propi ’ v 
and useii in the riglit way, it is our most effieacious means of keeie a: 
down tlu’ nuiiibt'rs of these jicsis, which will always be more or i " 
troulilt'sonic in tin* new(*r, h'ss cultivated districts. We found ti 
3 pounds of commereial arseiiite of soda: 1 2 gallons of molass 
in IM) gallons of water, made a mixture which was fatal to hopp’ 
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1 not ill liny wiiv iiijurp cru])s. uscnI, in iiuist ol our oxpfii- 
. tiuKl sprayers wliieh eovered 23 feet at one lime, ^^'e UM-d 
.Mitiately 50 gallons per aere, at a eosl of abont 30e. this estinmn' 
; upon the retail price of arsenite, nanu'ly. 22(' per }>oiiiul. 'I’he 
. .,ui of the water sup]>ly is an important featurt* in the vns[ of 
l-urthcT, Ave believe that when vegetation is ipiite rank an 
. voiild call for somtdhing more than 50 gallons. 'I'liis poison did 
vill immediately,- from 24 to 30 hours elai)sing before' liie inst'ct 
n • . up the ghost, l)ut it is to Ix' noted tiiat a jnirtial paralvsis was 
v,. iuma'iliate result of ])artaking of the' poison, ddie insect was 
dialcly made sick and ate nothing. 

\\r rcceaved from various farmers of inte'lligenee' eongratulat ions 
■;ei-u thi' method, an<l statements of tli(‘ir suci'ess in using it . 

iM I'dUfse, th(' ([uestioii at once oeeurs to the' ])rac(ie*al farmer as id 
'Ai rtiur tliis is dangerous to stock. Wc havi' made tests along this 
iai- . and while it must ])e remembered that any poison is de-lritiH'iilal 
(jjii ii'cijuently fatal if taken in too large* [imounts, nc te'el cfenviiu'eel 
[rnin (fur ex))eriment?5, that, as ordinarly iise'd by a farmer beairing 
ilir aliovc fact ill mind, no bad results will happe'U. A Holstein iuill 
X:!' led with forage poisoned Avitli this spray in tlu' above' proiiorlions, 
i'< mg frd aliout 15 pounds of this each day for te'u days, and shmveai 
afi-diutely no -symptoms of jioisoiiing. On tiie otlu'r hand we observed 
'Mipleasant symptoms in a young heife'r feel witli the same kimi of 
!"iage. and later, when this saim* animal Avas turm'il npem a grass 
wlieTe the grass has b('en dreaielu'd witli jioison applie'd. (iSreeugli 
:'ii I iTor of an assistant), three time's as eopieeusly as it should have 
' aftea* eating ravenously of this fjver-poisom'el forage', rajmlly 
'I'wlupcel symptoms of arsenical poisoning and di(‘<l, .\s vem will 

e adilv sea*, llu'se conditions would never arise' in tietiial farm praelice*. 

A' regards full jilowing it is possible' that wf' will have to epialify 
'"■"iiunendations in that connectie>n, and tlu' mlvie'i' tliat. we* luivc 
< u to this end in years gemc' by may repn'se'ut an e*x;imple eif lin* 
- la! ae‘ce])tance and promulgation of ceTtain r('medie*s, Hk' tlior- 
■•uaiie^s of which has not been properly t('st(*d, 
hi tin* first place, farmers for the most part will not plf)w in the 
lull. [ hey have large tracts of land to handle', and, as a rule', 
’hat they must begin their phawing inime'dialely afte'r the* ereyj) 
•' ■ the* ground. This is laefore I'gg-iaying (ake's plaea>. Our fie-lel 
- ly Mr. Somes, doulats the efficacy of the iilow unh'ss it is foll<nve>d 
harroAv. He claims that more real ge)oel results from cultivation 
'■ a harroAV. sinc<' that has a temh'ncy tf) bre'ak up the- (‘gg masse'S 
■ "xpeise the eggs to the effects of bleaching and elrying, anel reaider- 
'lu'iu more easily accessible to th(*ir natural enemies. He further 
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rIaiiiH that at the linn* the youn^r hatch the enveloping eapsul. : 
heemiif *<ift and jelly-like, aiirl that tlie young grasshopper may e 
pu^i up tlinnigh that tnward the surface in eases where the cap- 
are inverted hy the pl(;w. He further does not l)eii(‘ve that tlie 
nate freezing and thawing of Th(‘ eggs causi's tin* death of flu* >; 
-ince, l)(‘ing clo>e to the surfaci*. they must be subjected to th; 
Minnesota every ^ea-on. Ib* has further exposial to alternate fret ai,; 
and ttiawing tliis winter inovly hatclnal grasshoppers, twenty, accure. 
ing to his report, liaving Ixaai froztai and thawed twice with no 1110:!,!,. 
ity, except in the ease of om* imlividiiai, wlii(‘h probalily peri-i;..; 
tliniugli niugli handling. In spiti* of Ids b(‘li(d‘, as here (‘it(‘d, I >1;,. 
hold that turning the eggs undf'r d(‘<'ply must materially lessen u, 
nuiiilaT of grasshoppers which would naturally emerge the bjllowii;:; 
.vea-on. ainl, plowing ludiig in accord with farm ]>ractice, I shall ''i:!!. 
tinin* tt) reeoiniiicnd it until we know of something ])etter. 

rnd(‘r the head of Xaliiral Kinunies I have not listed all of i!.> 
known jinalaci'ons insects or verti'brati's known to attaek and d(‘snn\ 
grasslu)ppers, th(‘>' ar(‘ all very well known, 1 am sim])ly citing ciatnii: 
findings of our own during the summer just passed. 

I Inive always held that 7han/deV///oe, tlu* so-(‘alled red mite, does 
serious injury to the grassho})])(‘r whvn fastened to its wings and ottiT 
l)arts of it s body, or, at any rat (a W(* have observed grasshopper' 
loade<l with iidti's. ovipositing so freipiently that we are eonviiKec 
then* is no material hssening of their numbers through the attack' 
the mit(*s upon the adults. Ibit the adult mite in (he sj)ring, lias Ixen 
seen to .actually fetal on tlu* I'ggs of the grassliopper, and whercvei 
grasslioppcr egg." ai’e found in aiunulanta* my men found there al'i 
the nal mitt' vt'ry abundant. Small larva* were found in the viciiiiiy 
ot egg masses hy Mr. Sonit's. which were not reared, but whicli wi-r- 
iH'lievtal to I>(‘ Meloids, and jiossibly belonging to the genus Epioi'i!': 

1 wo Hies were ri'art'd trom Mt'lanopli in our laboratory at rerg'C 
kails. Mukcuiiis which was distinctively parasitic with le 

ami the Sarcophagitl. !l([icohi<i InIiciK. This latter fly may luM'c I’e*;, 
a scavengt'r in connection with our work. Air. Somes also rc])'>rt' 
the ju'csence 'vithin^grasshoiipers of wliat appears to be a Syipki'' 
larva. Tins died before being reared to maturity. Hams wnriii' 
were found in aituielanet' in the bodies of .V. biviiattus and d/. 
t ntiulis. Many predaceous laadlos of the genera Ilarpalus, Pi' 
tn'fiu^^. ( Atnara anti PiL'^imuchus were observed feeding upeii 

the adiiU ami eggs. Several different genera of Asilid flies weiv eh- 
serveti attaeknig various speeit's of grasshop])ers in the field. 

.Vnmng verlebrates that ])rey u])on grasshoppers in Minnosot i 
have a wonderful ally in the lilaek tern, which, in fiylng over the c-cn 
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. :JI(1 grass lands in the i)rairip ri>untry. ('onsunirs a large nuiiii.rr 
I'usps. ill two liiflrri'iit loi-aliiics farmers 
,.,1 that thoso birds prai'tifally saved their emp^. lu l.oth ea^es 
. fanus were lueated in a nmrshy area, ami during ihe period in 
;ner*vhen the marshes are dry the tiaais naturally turn In tlu- feed 
;, il by the grain fields and imaulows. 

following Ortliopterous spiam's were eolhaied and iiaimd; , 


1 ' ,\ ^niiialiilns 

Melatidpllis >prctii< 

laaiiulaois var. variegatus 

Mclaiioplus fi'iimr nibruiu 

1 . " iiatn eeki 

Mclaudplus glad-liuii 

obseurus 

Mclano]>lus cMO'iiiiis 

\'- .’■■nix ciicullai us 

Mclauoplus angii.-i ipcnni< 

1 , ' ' jiarvipeimis 

Melaiuijitus [laekardii 

i tn\ (rirarinatus 

M('lan()])lus inridus 

( irptiuleila >^pc<‘i<)s:i 

Mt'ianuplns cellinus 

[ i.i lodifritlia viridis 

Mclaneplns diflcO'iMialis 

( iJ'-.-ihi- cdiispersa 

Mclaiioplus infant ills 

.'•i ; i.il lilt 1 ini’; curf ipc'iuiis 

Melau()])]us fciiieratus 

1 i<'!!ii’li<i -ci-us clepsydra 

Melan(i[)lus bivit talus 

Au- !i' iiii uix scuddei'i 

MelaiKiplus minor 

( tji. Cl (ileciira 

Plniei iiliiites mbrascciisis 

Ml .-noei lius liiieatiis 

Scudderia ciii'vicauda 

Vipiila arcta 

Scuddiaia furcaia 

\ie'(i:i tcin‘i)ii)sa ! pseudouictaiia 

Ainblyi-iii'ypha ulilmigi folia 

Ai ehc! i-ni'iuata 

( 'iinoia'plialus eiisiger 

< i oi '-ipliaga viridifasciata 

( oliocc'piiains ncbrascf'iisis 

l.iii n]iii>l(iplius stirdidus 

( Irclieliiiiuiii glalH'iiiimini 

< iii'iiila pi'lluclda 

( )n-lic]inium luitgipeniie 

ll:p|ii.'i'us tiilxa'culatus 

( trclieliniiiin nigripe- 

lliepi'i iis rugesiis 

Xipliidium fascial uin 

liippi-cus zaputeiais 

Xipliidium saltans 

i >>M,.t<'ii'a Carolina 

Xipliidium nigripk'urtim 

>!‘ii:ii:n£ciii<)n af'uiialo 

Xipliidium strict um 

■'i'liataijf'Uitiii cdilare 

Xipliiiliuiu bi'cvipeniie 

't ’ !i aa<‘iii()U wyoniingiaMutii 

Xipliidium cieifeniin 

Ml OdljicLnna cinctuin 

("(‘ulhopliitus lilatclileyi 

i'l 'll ('-trail's 

C Vutfiophiliis devius 

' a'nti'ii j\ veiTUCuIams 

Xeinobius fasciatus 

:'i"iHiiii:da iiraiiiypteru 

Xemobius catnis 

* ' '■;'"(•[ ildva alba 

Xianoliius ca’>jliiius 

■ ■ p' riiicii ix prutensis 

(Iryllus pctiiisylvatiicus 

'i !•» inlet tix spcfiosus 

(Iryllus abbrevialus 

.-tni-ert'a alutaeiai 

Oecaiitlius fa-ciaOis 

(U<)[j1us scuddorl 

OfaaDtlius <|iiadripurK.‘tatU' 

I’uiplns dawsoui 

Ot'caiilhus mveu- 

^ ' ‘'loiiliis blatclik-yi 

Anaxijilia exigua 




are imlelped to Lawrence Bruma- and members of lii> 'tali' for 
''Mance in identifying ('ight of the above speeies. 
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V"ou will mjtc in the ahovo li.st that Mr. Homes collected and n; 
one M, HprHits, which I [wrought with me for your examination 
has th(^ ear-marks of the so-called species spretus, and yet in lo<> it;, 
at tlie jrc^iiitai plates I am inclined to think it resembles athut - 
this particular as moeh as it does sprelua. At any rate the findii ; 
this on<‘ isolated example in the midst of so many other species, nti f 
arnon^ the n‘st, tlirows doubt upon the validity of spretus as a si)t . 

d’he advaiitaKcs of sj)rayin(< early with arsenite of soda are as foil* a. 

1, Tin* ^^rain is short and, therefore, more easily covercfb 

2. 'rh(‘ hof)p(‘rs are still in masses, hence greater effect with a mu ,; 
amount of pois(m is secunMl than later wlien they are scattered. Ti;;. 
young hoppers travel morfj sl<jwly and must cat continuously wnik 
in l[i(‘ poison zom^ 

ib Large fields, therefori', can be protected by spraying relali\rjv 
f(?w acn‘s on edg(‘s of larger tracts. We found that wild mu>t;n-; 
growing amongst the grain was badly burned by the spray, althnunl 
the grain itself was uninjured. 

The efficacy of tliis .spraying is shown by the fact that after .-lu 
application 2^ bushels of dead hoppers were gathered from oin^ .I'-r, 
of a fi{‘ld twenty-two axTes in (^xtent. This Avould mean over fitly 
bushels of (lea<l ho])pers in that fii^ld. 

This s])ray did fine work on flax, one man’s crop being saved, wliei r;!-^ 
Wild of his neighbor in the near vicinity, who did not spray, w:^^ :i 
total loss. 

In Minnesota we leel that the best time to spray i.s between Mav 
15th aiid Juiu' loth practically the same period as advised for th* 
use of lin]>p('rdoz('rs. Hopperdozens used by the farmers cost frem 
)^5 to Hb lor the K) loot >.\7.c, and wo purchased a cheap. grade of <dl. 
varying from 7c to lOc a gallon at the supply tanks. 


A Memmku: Do you find tliat your farmers out there invest reaTly 
in tin' si>raying machines? 

L. \\AsiiHruN: 1 hey will dou])tlcss do so next summer. Tbn 
is, a number of toem may go in togetlier. These inachino.s co>i iii 
Jhc lU'ighborhood of ])ut a large number of farmers are conviii' “1 
t)f the value of the spray and will probably invest. 

II. A. Stui'A* K, 1 should like to ask the speaker if lie find> ■ 
s]uke tooth luurow reaches sufficiently deep to break up the pupa .van 
egg cases or if he thinks tlie spring tooth harrow necessary. 

K I.. \\ AsiiHCKx: I think the disk harrow is more comm< 'y 
usetl them. I should sui>pose the spike tooth harrow would d< it 
more thoroughly, jierliaps, than the disk harrow. 

H. A. Sim ACK: Do you think a spike tooth harrow would >• 
deep enough to do the work‘d 
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Washburn: Well, you ^val^ lo gt.'i aoun two or tliree iiu'ln‘s, 
v(Ui. a))out that? 1 should think it inij^ht do. 

J. Hkadlee: Mr. Chairman; I ilesire to comnient a little ot\ 
-nl.jeet. Inuring my remark.s on work earried on in tins line in 
\\ , rn*Kansas last summer. We found the sanu' injurioiis speeies 

Mr. Washburn describes in Miimestita. W(' experienced so 
ii troul)le with the canvas back of tin' hopperdozi'r lhi“oui!;li tlie 
i eatehiiiK hold of the cloth and sprinj^in^ away nnhariniMh llial 

a,, siil.stitntcd oil clotli wiiii the slick side toward the pan. M e tested 
( ;;.idle mixture, bran mash and the sodium arsenile sjiray. Onr 
ui,<i,!fm was mainly one of priwi'ntinjt; tin' h<ii>]n'rs frotn iino ino; from 
-liiiM- pastures or fresldy cut alfalfa into adjma'iit cultivated fields. 
I'm!- liii" purpose we find the ])oisom‘d bran mash broadcasted eai-lt 
:t.,i!iiin|i; ov('r a protective slrit) alon^ the ed^e of tin* lield most satis- 
]:irtMrv. ('riddle mixture prepared by the usual formula w.a< relatively 
an-:iti'-factory. Poisoned bran mash. ma<h' hy mixinu; 20 pounds of 
hiaii dry with one pound of Paris ^reen and hrinjiln^ tin- poisoned 
Ijran to a stiff mash by adding); three and one half pdlons of water to 
uliii ii tlie juice and pulp of thn'e or four oranges (iin'ly chojiped have 
i.riu ad<led, has proven more satisfardory than that made .aecordiii^ 
!m liic u.-'Ual formula. The poisonous s]nay at tlie stnaij^tli n.'^cd l)y 
!ii<- Central South African Locust Pureau killed the imppers but was 
iitwatisfactory because when dissolved by showi'rs it very si'riuusly 
duiiauial the vegetation on which it had Ix'cn ])la(‘{'d. 

1. b. Washburn: Mhat strengtli was tliat, Mr. lleadlet'’.', 

T. .1. IIkaduee; That is the strength recomniemh'd liv tlic ('entrnl 
''(null African people. 

i'. b. WAsitnuRN: Wc found that nndcr no conditions did wc 
ni.iurc the grain as we used it. 

T. .1. n HADLEE; I think that is a vt'ry important diseo\a*rv. 

A Member: I noticed, Mr. ('hairman, that you stated it was not 
• to spray the whole field, l)ut that yon <lo “check(‘r hom’d'' 

;>yiiig. 

1 b, Washburn: That is when the hoppers are young and they 
■ i'Mund to get on to it. Small cheekm* woilu you und(*rstand, 

■■ -i big square. 

V Member: You spray then \vliat p(‘rcentage of tin' actual fichl? 
1 b. Washburn: Possibly not more than twenty-five per j-ent. 

H. Swenk: Mr. Chairman, I note on the jirogramme tliat 
■ ’*‘'Sor Bruner is down for a discussion on this subject, and la* ex- 
‘'"d to V)o present, but events transpired that ])r(‘vented. aud I 
’■ this opportunity to express his regrets in the imitter and (-.xtcaid 
' greetings to’ you. 
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T1m‘ lliat-Pnjf(‘S<<)r Washburn explains for Minii 

ufTc ]ar^<*ly ifu' ronditions wliieii obtiiintal in eastern Nel)rask;i i ;, 
yf*ar. witli tlie i‘xe(‘))tiini, [iu\v(‘V<t, one species Kf^atly ])ri-* 
inatiMi, :in([ that species was th(* (jio* wliich he finds only in the sou! , - : 
part of Minnesota. In ea^ti i n Nd'braska.- I mean by that •the . 
ern on(>-thinl of tlu' State this speeit's (jccurred in the culti^ t,.; 
fields ahnoi't to the e\elusi<m (jf the other species. In the corn I ',;. 
j)'erha])s one >peei!ii(‘n in five would la* either MelanopJns feniur-nii> 
or M . hir{(((iltis, but iH) jjiore than llial, ami of these two/ewur-r///. 
was (lie more almiidant. We, tlu^ndore, have the unusual comlid-.;, 
that, so far as (‘astern X(‘braska is comau’m'd. W(‘ hav(* but one s]n 
to fi^ht. and dial is /hjl'm/ifiiihs. 'bhis sp(‘ci(*s occurred, howev*:-, 
in treimmdous numb(‘rs in soiii(> portions of the State of Xebradk;;. 
and a threat deal smalh'r crops weia* olitained be(*ause of the the pn-- 
enee of that iiise(‘t, I lia]>])en to have with me a couple of very i.im,- 
]>riiits which will show soni(‘thiii»’ of the injury. One of these I w:i!;’ 
to pass around. It shows a ])hototi;i'aph of a very poorly k(‘j)t orchae;. 
That is jierhaps th(! r(‘asou tlu^ hopjHTs abounded th(‘re. But liii' 
])hoto^raph was taken du' latter part of July, and the trees liad hni: 
entirely detnliatcal, wliih* the ^rasslioppcTs {'veii ^ot to eating’ the liaii-, 
oil the trees until lai'^i' strips on tlu' liraiiclies were deniuhal of dn:: 
bark as well as of (h(‘ leav(‘s. Xow, in western Xebraska, we huinii. 
that instead of tlirta' s]i(‘ei(‘s, at h‘ast fifteen sp(wies occurred in tf;.- 
euitivatc(l fii Ids. and nt these, at if‘ast six occurred in (lostnn-tivi 
number's, Ibit th(‘i'(' it was bu'iKtitas which ])r(alominated. In il.< 
inon* southern counties was very abundant, atlnnls \v;r 

also v('ry abundant and /vfiiur-nihruiii was abundant in tin* ho^ir 
valleys, in addition to (lu'sm ^^e had s{‘veral other sp(*cies of will'-!, 
then- was untold niiinla'rs eoinimr into the eultivated valleys frui!: 
the adjacent or surrounding hills, lliese hills have luwer biam eiihi* 
vat(‘d. and tlu' aen'a^(' so gnaitly execaals tiu' a(Tea}i;e of cultivatie 
lamls that then' is no way whi(‘h has occurred to us in which to '<'!vi 
the lu'obh'iii of rid of thes(' pr'sts. The use of the hopperdo/rr. 

tlie us(- of nearly ail tiu' poisons whicli we could think of, and evn; 
•cultural uu'thods. ha*;(‘ mi a]ipar('nt effect upon the horde.s of jiia"- 
hoppers, jn’iucipally hti'iilahfs, bn'ialinjj; in this higher land and cofni!i!: 
down into the valleys as th('y grow older. 

We noted, in Nel)»'ask:i. the same conditions of an abiindanc 
Ulster beetles. In tact, one tanners' convention, called together i*’!' 
the jiuipoM- of discussing the grasshopper ])lague, partially resoava 
itself into a cmivcaition for th(> discussion of blister beetles, espe(" :ii.' 
whi’ii s(‘veral tanners stall'd that they had lost their entire cro 
]iotatoes trom this cause. Tin' predominating species there wa^ T' 
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spci'ios, ;unl tliis ilul ^n'at iiijuiv in rrrt.'iii) paris oi' tin* 

V • ill alfalfa tipltU. oceurrinjT tlu'H' in swarms ami i'xtcmlin^ ovar 
iv rods until tho alfalfa was simply loadrd down with thorn, and 
n on dt'stroyod larj;o portions of tlmii(‘ld. Wi-^tward. tlio spoiti'd 
;md ono othor ]wodominatod. \^’o found iho oomlitiiin> wvy 
:jr to those dosorilHal hy Proh'ssor Waslihurn. \\'(“ liavo not 
,,v' ' ninontod as yot W'ith the sodium-arsoniU' troatimait. \\V >hall 
<iM that next year. 15ut wo jiiti work v(‘ry thoimu^hly witli j>oi>onod 
i :,;!i ma>h. llsinf^ Paris sm^n as tlu‘ ars(aiiral ooiistitmaU . and found 
;; V, I'v satisfaotory in most oasi's. 

grasshopper conditions in COLORADO 

Hy C. P. (In.LKTTi; 

This paper is in no triK' sense a. discussion of the pa])er hy Prof(‘>vor 
WTdihurn but rather a companion article sdtin^- forth the u,rass- 
ht.pj'cr conditions in C'olorado. 

Duriuft th(‘ summer of 1910, nortlaa-n ('olorado exiMTitaiccd the 
Jirasshopper outbreak that I have' witm‘ss<Ml sinee comiii«i ii> 
tiii' stat<‘ o\'er twenty yt'ars a^o. dlu' ^rassho))pers that were mn^l 
aiiundaiit were, Mchinoplu-'^ M. tf ijj) rciidfilis. .1/. fif/uc/.v 

:;nd M. fcmur-tidnum, and in about tlu' order tiaiimd. It was ihr 
hf't y(‘ar that I have ever known tlijfi'nuiiulis to b(‘ as ainmdaiit in 
iiurtliern ('olorailo as bu'i(i(i(u><, which is nearly alwaysotir luo-t deslrne- 
il\'- -ja'cics. 

The crops suffering]; most frotn the attacks of g-rasslioppers in ( 'olo- 
raTi have been alfalfa, grain crops, stigar Ixa'ts. po1atoi*>. ami garden 
‘■io|is. d'here is no doubt liut what the injury to tin* alfalfa exeiaals 
t’nat of all of the other crops comlumal. It is common for the fariiKa'' 
:n nnftlicrii (Colorado to cut thr('(‘ cr()})s of alfalfa each summer, in 
0 :r wftrst intVste<l sections during 1910. only two en)|)s were harvest e<l* 
■ :el the second of these did not ex(’<‘ed oiu'-half of an ordinaix' eiop. 

A' a result of the seven' injurii's during 1910, a hill w;is fr.amed 
passeti the 18th Cleneral Ass(‘nibly wit)* scaredy a disscntinsi 
‘'e*. ])i'oviding means for the Control of farm including gra>s- 

' opers ami other injurions insects, rothads, wce<ls, and jilant di'-ea-e>. 

= hill is commonly known us the Pest Law and ])r{j\i(!es for t)ie 
• -;iui/ation of districts, not to exceed thirty-six stpiare milo in extent . 
u.i rc at least fifty-one per cent of the property is own<‘d hy hohler' 
kave petitioned for the formation of the district and who luive 
'imuited someone to act as inspector in the district and wlm ;d><j 
'■xpected to enforce regulations that are furnished l>y tin- Slate 



122 


JOURNAL OF ECONOMIC ENTOMOLOGY 


Knt(>frn>loKjf't for tho control of some particular pest or pests. Tj,. 
inspector is i)uifi his per diem ami expenses out of the County tre; -urv 
and is at all limes under the control of the State Entomologist 
('ouiity Horticultural Insj)ector. 

Xo jM'st districts have fxa n formed, as yet, probably fortwflf rea-Mi*. 
In tfie first plac(‘, ih<‘ law did not go into effect until August (C tb. 
present year tind, in tfu- second place, the grasshoppers in non 
(N)lorad(j liavt' iu)t lief-n at all abundant (luring the past summer eJ 
fall. This seems V(“ry strang(‘ as the »‘ggs w(*re deposited in iiuioi!,:; 
[lurnhers dmiiig the fall of 1910 and seemed to go through the wuit.r 
in exeellcnt condition so that th(* young hoppers appear(Ml in extra, id. 
nary numlfers during thf“ month (d May. From the time of hatci i;!:^ 
until the time for f'gg laying, tlu' latter part of August and duiini; 
Septiaiiher and OetolaT, tiudr nunilHTs rapidly grew less, so that ( nn;- 
paratively few of the (‘gg pock(ds were deposittal the pa.st fail. 

'rh(‘ great diininu(i(m iii numbers of grasshoppers during the -aiii- 
mer is hard to a(‘eount for. I have notiecal in former years a .siinilir 
condition, namely, that when the grasshoppers become umisii.illy 
ahundant we ari' almost (‘(Ttain to have a great reduction in nuMil.t ^ 
in the immediat(' future, Ap])ar(mtly, this reduction has been .bi' 
chi(‘fly (o outlnraks of the grasshopper fungus, Empusa grpUij whic!;, 
howevjT, has md been very (‘ommon the past summer, althoiigli it h 
ae(*oimtal)l(‘ for th(‘ dt'struetion of a great number of grasshopper> in 
nortlarn ('olorado during tlie ])r(^scnt year. Farmers have Ixa-n .»! 
the opinion that the real nut(s [Troinbidium sp.) have been largrlv 
iM'sponsiljh' for the do.stnietion of grasslu)]>pers; but from my ob.servn- 
tions in tln‘ iiehi I hav(‘ lu'ver l>een able to convince myself that iIh m' 
mites were of any (‘unsideiable importance eitlier in the destriictidii 
of th(' adult grasshoi)p(a's or tlnar eggs, and the.se mites have not 1 h‘. a 
more abundant u])on tlie grasshoppers during the past summer tliati 
usual, d'lie lilist(‘r In'eltes {Macrobdsis nnicojor and other spet i.-' 
have Ihm'u eoinmon l)iit not unusually abundant throughout the iii- 
fcstcil s('etions. Dipterous ])arasites (?) Sarcophagidtc, have h"!! 
rc'ared in considerable numbers from tlie dead hoppers but w(' iv 
4iot C(nivinc('d that tliese Hies attack tlie living grasshoppers. I 
.shall have to eonti'ss my inability to 'assign any satisfactory expl;!'ci- 
tion for the great la'diietion in luimlxns of our gras.'^^hopper.s in 191 b 

Tile methods ol control that we have been recommending and t :d 
have been most sun-issfui are, first, a thorough harrowing of all: 
fields. <iit(’h l.anks and roadsides, whore tlie eggs are mo.stly deposi' T 
at .some tiiiK' during late fall, winter or early spring. I reconini'a.i 
tliat tlH' iiarrowing bo repeated s(>veral tiim^s for the purpo.se of tl -- 
oughly lu’eaking up the egg pockets and bringing the eggs to the ■ a' 
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the ground, where they are quiekly hWM by tlu‘ :u‘lu*u nf tlu> 
;qi,i)al)ly aided l>y frequent freeziuj? aiui thawinji:. Wlien-ver 
M./ihle to do so, I recomtnend deep ])io\vin>»: followi'd Ijy tliornunli 
.uiuii and packing of tlie soil. In tlie alfalfa tields, our host 
i, r ia'juedy seems to he the use of the hopper-doz('r in oin' Iomm 
. xther. The most popular dozer in nortliern t\»lorad<i is a lon^ 
.. . i.oiit one foot on eaeh side witli tlu' top and haek o])en and covered 
• :i screen. Alon^ the front sitle of the box is a tin tu’ sheet -iron 
. 11 or sliiehi against which tiie grassiioppers jump and an* carrietl 
,, n. t(i a narrow opening at tlie bottom of tlie apron, tliroiigh wliieh 
: , , liter the box, being attracted l)y the liglit at tiu' toji and l>ack. 

hi potato fields and about market gardens and orchards arsimic- 
; ,ii iiiash has been found to be cpiite efheient. \Vt‘ liavc not been 
iv successful in the use of arsenical sprays upon vegi'tatam uliicli 
■ I ring eaten by the grasshoppers. 

\\c have been carrying on a series of ex]a>rimeiits during the past 
r;ir. iiir the iturpose t>f determining more aeeurately and eomplctely 
iii lull life histories of our more destruetivi' sjxa'ics, with spi>cial 
■t. rciiee to the egg-laying habits. 

( oiisideralde work is being carried on with various remedies also 
a the jiurimse of determining whiidi are most efheiem and praeti<*:il 
> ircoimnend for use upon the farms of (his imaility. '('his work has 
'•I'll in charg(‘ of Professor S, Arthur Johnson, who will re])ort upon 
ii" invotigations sometime in tlie futurm 

Thursday, Ikceiubcr 2Slh, 1.3(} }\ M. 

Mri-ting called to order witli Presidmit F. L. Washburn in chair. 
i’ltKsiDKXT F. L. Washburn; \ j>aper by Mr. W. i). lluiUi'r, oii 
lif outbreak of Alaba}nn argilkicea Hbii. in 1911." 

\\ I), Hunter. !Mr. President and Members of 1h(> Association; 

- me make the statement that tliis namm Alahaiua aryiliumi, is 

- ■'fling more nor less than a name for. the cotton c;ifcrpiliar leaf 
' fiii- 1 shall restrict myself entirely to the maiiviscript. 

THE OUTBREAK OF ALABAMA ARGILLACEA IN igii 

By W. D. Hcntkk, Bureau of Etiloruoloijy 

iidouhtedly one of the most interesting eutoiuologii'al occnn-cnccs 
■dl ill the United States was the great outbreak of Alnhaum (inji!- 
Afti'r nearly a quarter of a century during which tiiis iii'i'ii 
i'ted ]iractically no attention it suddenly appeared in extrmne 
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alHUidaru’i'. In tlif* >otJtli tin* |)rcscnt gf'nnration of cotton plm 
ItaN had Init litth* nxin'rlfiifa* with it and in iiiariv localities it was h 
as a snrions addition to tin* list of cotton insects. In the north 
n]jpr‘arain'(‘ of lari^e tuimla'r> of moths and the injurv to fruit ane 
similar h-ars, Amoti^ entomoloi^isls tin* outbreak was jdmo<' .. 
unexf)ccfed as aiinmn; tin* laity, as tin* i^(‘neral im])ressiun has be**!, 
some yt'ai'^^ that it W!is unlik(“ly that tin* j^reat invasions of fornu'r v 
w*)Ulil eV<*r !)(* M*p(*ati‘d. 

In many n*s[>ei'ts tin* outhn'ak of Ibll was similar to those wi.ir; 
oc<*urred in <*arlier yr*ars and which W(‘r(* described fully in the rep(.;*. 
of ( 'omstoek ami Ililey. This similarity extemhal to tin* tinn* of !•,, 
first defoliation, tin* gradual |)ron;n*ssion nortliward, tin* fii»>;lit of l-ru. 
iiumb(*rs of the moths in northern locjilities in St'idernber and Oetiih.r 
and tlie <‘*unparative immunity fn>m <l:imaii;e of simdl local 
throughout tin* territory wln*n' defoliation was ^'(‘in'rallv emnjT:., 
Nevertheless, lhi*n* an* certain int(*restinir features of tin* outluvii;, 
in ad<litioii to tin* fa<“t tluit it was entirely une\])eet(*d. In 18bo Mr 
Iv A. Si*hwarz pointed out that ^reat (‘han»;es which had taken p!;!i>’ 
in the eiil(i\!ition of cotton in (he TnitcMl Stat(*s had n*aet(*d up<>i. 
tin* e(dlon eat(‘ri)illar ainl that tin* inevit;il)l(> result would be a h - 
.sein'd probability «d futma* ontl)reaks. d1n> obs(*rvations of (‘iitoiiie - 
oa:ists wim in more n‘e(>nt years havi* hi'eii eonm*(*t<*d with the iiive:-!;- 
fiJition oi till* cotton boll \v<*evil have temh'd to eorrol)orat(‘ Mr, 
Schwarz iilea. I'here luna* been loeid outbreaks of sonn* s(>verity t>i/ 
no ^*‘iier;tl detoliatiou eomparabh* to thosi* of tin* '70s ami (*arl:c'' 
ih*(‘;nles until the j;reat one wlii(‘h took ])la(‘(* *lurin^ the v<*ar imi 
past. No _u;reat was tin* (“hiin^e that tin* cotton eater])illar eanu* t<i ie 
i-oiisidered, to a ei*rtam de^rc!*. a b(*nefieial inst'ct in regions wlieiv 
tin* l)oll wee\'il occurs !ind tin* d(‘sire was (‘.\|)ress(’d !‘v many jdamf!' 
that it mi^ht be possible actually to inereast* the miin!>ers of tlie inseri' 
present for the elb'i't it wouhl havi* towjinls rediiemg boll weevi. 
injury. 

.Vs has been iudie;ited. tlie outbrejdc ot lOll was not forecasted ia 
an\' detinite way. I her** wjis pr;n‘tieally no <lefoliation in the eoioi:; 
du'lt in MMO nor duiiiie^ at It'ast thi’(vp prec(*(ling staisons. In fs^t. 
ttn'i'c was no indication of the outbreak until it had l)eguii. Tc- 
e:irli('s( M'asimal n'eords in 19U W(‘re from l^rownsville. T(‘xas sac 
tw*) jioints mu f;ir .(w.iy in M**xico. In the vicinity of Ilrown^'^" - 
as early as M;i> 'JOth the d(*foliatioii had begun ami liy the lOtl 
.lune tlic y.reai majority ot the fields had been strip])('d of their folia ' 
brom .Matamoras in .Mexico reports of very early defoliation h * 
luH'u rect'ivci. Hie siune is true of localities in the state of Dura!. 
Mexico. Altinmgh tliese records unfortunatidy are rather mea ■ 
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(cm to iiulicato that th(‘ ins(M‘t luM-anu* rxirmiciy aimiuhint 
• Mi-ly in the season in tiie iiorthcrn states of Mrxieo. Whether 
.sitestation WHS the result of Hij;hts fnau more Muitlieni loealities 
• the stuUleii increase of local (a)lonies i> lieyiuul »ii‘t<'nuinatiitn 
■ : is ttnie. 

i ': tlie eastern part of tlie cotton lu'lt tlu' (‘ariiest iV'con} of tiie tK‘<au'- 
of Th(‘ cotton oateri)illar was at Oswej^o, Soulli t arohna on 
,1 . , liith. At that tijue it was e\ce('(lini»;ly scarct' ami in f:u‘i hitl not 
■.--lime larj^e nuiuluTs until tin' 20tli of Se]nenilH‘r, 

i'roin the loi'ality m'ar the Mexiejin horth'r in 'Texa" the infestation 
j,,.iiate(l rapidly northward and eastward in'^inniuii; alnml (hi' middh' 
.liiiie. 'rhe tiii^ht of the moth did not sia'ni to earr> U a lii'eal 
lice in a northward direetion. It sni'ined to obtain an ahundaiiee 
o', toinl after a short flij^ht and wats not eoinpi'lled to make a series <tf 
nioveineiits. 

Itv :he nud<lle of July defoliation lie^aii in Louisiana and Missis- 
hut was not near coinith'tr' until tiiore than a month later. In 
Noi'tli ('arolina tlu' earliest oi'currenee of which wi' ha\e any reeord 
furnished by Afr. Lrankliu Slu'riiian, Jr., was on AuKtist Kith. On 
Sijneinh(‘r lOth large swarms of tlie motlis a])peared at the eleelrie 
in the city of W’aslnngton and tin' invasions sei'iiu'd to eontinne 
ijieil (Ictoher 29th. Thesi' ohsc'rvations wi're made hy Messrs. 
Schwarz an<l Pergandc who n:itnrally took great inti'fest in it on 
mint of tiieir work on the ins('(‘t many y('ars before. Mr. Sehwarz 
iiitorms the WTitt'r that ho do('s not remeinlu'r any eipially heavy 
tliaiit of the moths in Washington sinei' about 1SS2. 'I’iiis norliiward 
iliiilit was apparently the result of a d('V(‘lopment of the loiirth or 
tifth getU'ration of the insect. It is sonu'wiiat rcmarkahle that the 
:i|)pearance of the moths in large numlK'rs at lights oecurred praelie;illy 
oniuhaneously at Washington. I). Clarksville, Tenne>-ee ami 
Lallas. 'I'cxas. This may possibly indicate that there wa^ a heavy 
atCw of the moths fronr South Anu'fiea at about this lime. 

< Jiir I'onclusions regarding th<' origin of tlu' outbreak of !9ll is 
it -tarted from two infestations. CiU'. a]>})ttren(ly unnnjiortant, 

' 'he ('astern part (jf tlie cotton hi'lt, and theotia'r of much grealej; 
'''!>* Ttance, which bt'gan in nohhi'rn Mexico. J'he filling iit uf tin* 
■c' riiK'diati' territory in the Mississippi Valh'V, howeviax e.'in hardly 

■ '■x!)laiiie(l satisfactorily on tlie theory that tlicse two invasions 
'cri'iised and eventually coah'set'd. In fuel tin' gi'iicral lu'avy iitfc'ia- 
‘ ''U which became noticeable throughout tin' soutli early in Si'j>iemlM‘r 

all only explained on the assumption that an invasifiu (;i nmlh' from 

■ ross the Gulf of M(‘xieo took jilaei* shortly hi'fon' tliat time. 

ith the sudden increase in the motlis there arose an enormous 
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<lcinun<l for ars<‘tiifa]s. In former years it oecame the regular ]>, ,e- 
tiee of cotton planters to contract for stocks of Paris green or Lon 
purple exactly ;l*< they did for other plantation supplies. For ni. !iy 
years these* stocks aea'unnilated and the planters came to believe t 
it was unne(*cssary t(J procure tlic jioison. At the time of the*'inva:-:'iii 
of the boll weevil in Texas many of th(‘ large planters had heavy sto k* 
of Ihu'is green with which tlaw carried on exprTiments against kc 
new pest. In 1904 o through the agitation of a charlatan. Paris gn - ti. 
as a r<*mcdy of the hull w(‘cvil. attracted considerable attention. 4 iiiv 
rcsultc(l in <*xhausting tin* poison h(*ld in the hands of the plantfi^, 
This was tlx* situation at the time of tin* (jutbreak of 1011. Suddeuiv 
an unprc«‘cdcnt(‘d dcinaml bjr Paris gn‘(“n and other ar.senicals aro-t 
In a few weeks the larger faetori(‘s throughout the United States Wf-r. 
running day and night and in sonn* (‘ases sliipping car loads to rernni.- 
southern points by exjin'ss. From tin* (‘ity of Xew Orleans within 
two w(>(*ks tinn* about 800,000 pounds of arsenicals were shipped iiiin 
tlie Missi.vsipjh Va/oo I)(‘lta. 

'riie liistory of the activity of Alabaina nrgillacea is rather eompldr 
from 179^1 down to 1881. Tin* <lise<)very of the effectiveness of Pari' 
green and tin* cfianges in plantation methods, to which reference li:i' 
aln*a<ly I e(‘n irnnh*. s(‘{*nH'd to have caused the cotton worm probh'iii 
to become of minor imjiortanee. At any rate, the available record' 
of the hi.story of the insect since 1881 are of such meagerness as in 
(‘ontrast strongly with full accounts of the earlier years. In onhr 
to f)la<‘e^on record the history of the pest since the publication of the 
Fourth Heintrt d' the I'lntomologieal C'ommission, the writer has heeti 
at some pains to i/btain r('(*()rds from numerous sources. Unfortu- 
nately the information obtained is exenaliiigly incomplete. Tiny 
may la* summariz(*d as follows; 

1882 to 1890, ]ira(“ti(*ally no records found. 1890 seems to hav-* 
been a year of unusual abundance. This was especially indieatial 
the appearance of tin* moth in great numbers in Canada. In I^'U^ 
tln'iv was also a fliglit of the moths in regions as far north as Evanstmi. 
Illinois, imt no sjiecial accounts of injury in the south are to be foinci. 
in 1900 there was a nfrur or less g(*nei'al defoliation in the coast coun- 
ties ul Icxas. In 1904 a late outbreak occurred in Texas and Lou 
iana but aiiparentiy did not extend east of that state; in 1007 i 
restricted lo<*aliti(“s in I'exas and, to some e.xtent, in Louisiana. ' ' 
summarize, tor thirty years the insect did not occur in sufficient nut - 
bers to attratM attention excejit in six seasons. It is not surprisi i 
tluTctore that tlu* [danters had generally come to look upon the spot ' 
as merely of historical interest. 

In the rather extensive early literature regarding the cotton wo ^ 
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.. lit refemu'ps arc made to u uteory tluU was [MH^juannit'd in 
: 1.1 tlic elTeet that outhreaks are to Iv aiitu'ii)ated at iiitt>rvals of 
; ,-:,rs. 'Phis theory was proposed after tlu' uiuhnaks of 

, ^ 1MI4. 182o and 1840. whieh, as will 1 h‘ noted, mark rei^iilar 2! 

pi-rimis. In 1840 it was eoiiOdeutly predicted in I lie ])ress in tlic 
, . i that the ne-xt outlweak of the moth would occur in IStiT. 'fhai 

• c di^ijlayed no alarming outbreak (d the moth, somewhat to the 

..Inforture of tlie believers in the theory of 21 year- cyche 'fhe 
i.'Aing year, however, 1808, witiu'ssed oiu' of the most (‘ximisivc 
;.,i!ations that has Iteen plaeed on rt'eord. Ihadlv, fliercfore, it 
!:c considered that theo\itbreak of 1S08 is in th<‘ regular 21 year 
Mi;ii(ncr. Twenty-two years from 180S marks the last of the out- 
I.;, ik"- prior to 1011 of wliieh we havt' any reiaird. It is very striking 
iiuK* tliat the outbreak of 1011 isc'xaetly 21 y('ars alU'rlhal of ISOO. 
Anc'iig tlie eight gnait outbrtaiks of Alabama anjiflaav whieh liave 
t.M'U recorded, extending from 1784 to lOll, there is only j»}c whidi 
^ not fit into the 21 year eyeh^ theory, ddiis is th(‘ one winch 
(Mviirrcd in 1872-3. The writer eonfi'sses that he is inclined to dis- 
rfidit tile theory and is eonsideraidy sur])rised to fiml that there 
’■■<■ 111 ^ to he but one marked exeeption. Probably the matter may 
i " lApiaincd as a series of eoineidences but this is not (piitc sat isCaclory 
'‘ti Account of the great regularity in the series. 

I he most interesting feature of the invasion of 1011 from lln‘ cnio- 
nAiiogical standimint is the effeet that it had iifioti tlu^ f>oll w<‘cvil. 
hi iitir way the caterpillar acted very (haadedly against the weevil 
t'ui ill another way it favored it. Tlie injurious ('fleet was lli(f resuH 
dri'oliutioii of the plants. This allowed the' liglit and heat of lln' 
'ill! Ill rc'aeli the infested sepiare's on the ground and iialurally cause' 
M.'- di-ath of many of the wee'vils in thear imniatun' stages. Mon'tivcr. 

df'loliation caused the eumplete' ('('ssatioii of the growth of th<* 
C'i lilt M) that no fruit \vas available for tlu' wea'vils tlial succe'cdcd in 
’ ''i' rging from sheltered conditions on the ground. t)ti Ihe whole 
- cffi'ct of th{‘ defoliation was extrtuuely disastrous to the we't'vil. 
b iaet. this important check coming as it did at tlu' e’lid eif a series of 
('unsecutive sea.sons in whicli the elinialic <‘e)ndif ions wen* ve*ry 

• avorabte for the weevil was a’very irn])ortaid faetor in the prodiic- 
■ of the* remarkably large eettton ero]) of P.)ll. 

! ie- other effeet which the cotton <*at('r])illar laid iiinm the 
dl was to increase the extent of tlu* dis])ersion moveiiU'iii in 
k'tc summer and fall. The defoliation was generalh' priicti- 
■y ''ouijdete at the normal time of tlu* height of the* dis))(*rsion 
■■'■me'iit. The WTevils would arise from a field and fly to another 
' b tliey would find defoliated and then set out Ujion a .'^e-ries of 
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that in niany uiiuuumt'ui^ uni i km I tiiem far beyoin' o.. 
limits tiu'V woui<l have hmicIkmI if normal cotton had been avail 
( 'onsctiijcntly the mo>t (‘Xtiaided northward flight of the weevi 
record lias beiai hjuml to have oceurriMl in 11)1 1. 

As the ^‘^ult the effect upon the weevil and the fact* that i-.. 
lieight of the outbreak did not occtir until coiiiparatively late in i;.,. 
sea>on, it cannot be claimed thitl th(‘ invasion of 1911 was espeei;.!;, 
injurious to thr* crop. 

A factor of tile' situation in which tlie cotton planters, if not ti,,. 
entomologists, are ('sj)ecially inten\sted is whether there is likeh 
be another outbreak during the coming season. From a priori n.],. 
siderations it seems probabh* that such n^petition is likely to 
At any rat(‘ the chronology of tlie insect shows a distinct tendrtirv 
towards series of two or three years in wliich the damage gradieillv 
culminates. On this basis it might be supposed that the invasion (,■' 
191 1 will be followed by a heaviiu' one next year. Of coursin anv 
pri'diction is KxinMiu'ly hazardous as much depends upon the climaiii 
comlitions that may occur bctwiMUi mjw and spring. The writm- Ire 
under way studies whu-h may throw light on this su])ject and for iIk 
present will 1 m‘ eoiiipelh'd to withhold a (h'finite prediction as to wiiiit 
may h<‘ cxpectiMl. 

FHK.sinKNT F. I.. W.vsnuruN: Any discussion of this paper'.^ 

W 11 , MON Xe.wEi.L: Mr, [’resident, I would like to ask Mr. HuiiU r 
what, in his opinion, wouhl make the outbreak the eomiiig v(*ar !c>' 
serious* than the pia'si'ut one. 

, I). Hi ntkk: Fxtrenu' Huetiiatiims in temjierature will umlouhi- 
edly 1)(‘ the prineipal fachor. aiul lUKnu'stionably a eertain degrei' 
humidity. I tliink, in all iirobability, the ease will be very siniibr 
to that ot tlie boll weevil, in wliieh tlie humidity during the winur 
months is one of tlie very imimrtaat faetors in the survival. 

W’li.MoN Newell: You think that high hmnidity during liir 
winter will be in favor of the inseid? 

W. 1). Hu NT eh; Kxaetly. 

Phksidknt K L. \^asiibuhn: ITies that insect come to maturit} 
on anything other than cotton? 

IX Hunteh: 'bhat brings up an old question debated much in 
the caii> dwy'^. '[dw eonelusion arrived at from numerous olisiict* 
tions ami brrutling c\]K>riments was that there was absolutely a-' 
other lood phiut. Hue fact that caused the theory of another fu'*'! 
plant to Ih’ ]H‘u|:oundod, was the occurrence of apparently unnibi ' <1 
specimens in the lat<' fall and early spring. We have two reei i'i' 
of unrulibed adults captured at Racine, Wisconsin, one on the I 'i- 
of February and one on the 23d of February. I think those case" 
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however, on tho pecahar sTniOTure oi the wing scnlt^. which 
such a nature as not to lie easily nihlied olT, as in most motlis. 
i inNKMS Sherman, Jh.; Our first outbreak of it in North ('arolina 
.. . [. ported from the lOth to the l-oth of August, northeast of Italeigh. 

, .iiiiitig tlie two weeks following that time, from tlie middle to ilie 
; (.1 August, we had a dozen reports of it from that section of the 
fwo woeks later we got a lot from the {-(itton growing section 
Nt.rtli ('arolina, so that during tlu' season we liad it practically 
OiriiUgh all of our <‘ottoii givoving siu'tions. During eh'veu years lliis 
ihc only year in whi(‘h we have had giaua-al (lestructi<in hy tlic 
rnTtriit worm in North ('arolina. In tlu^ fall of IfiOo then' was an mit- 
in two or three eounties in tlu' I'ast ec'ulral portion of the State. 

( (iKNKLiA F. Kkpkart: i\Ir. President, it might he interesting 
In V(HI to know that up in Niov Hampshire we luul two eorrt'spmidents 
'.■ail in sjx'ciimms of this insect, and tlnw claimed tlii'y were Hocking 
;irtnm(l in great numbers. 

II. A. Surfale: Mr. President, I was going to say, as a matter of 
r<rnrd. that there was quite a flight of these iiisc'cts uortliwanl. I 
'•liniild say, tliat from the twentietli of Si.ptemlu'r until the si'cond or 
tiiird of October they W(‘re ri'portcd tliroughout lhaiusylvania. as oih' 
writer said, “countless multitudes, so as to fill tin' air as by a snow 
'lorm,” and thousands Avere sometimes found under a singh' t‘le<-1nc 
light, and we had them sent to us from almost (‘very county in P(‘misy|- 

li, Ih Manx: CJentlernen, in looking around, I tliiuk I .am the 
"liK entomologist present eomiectcal with the investigation carried on 
i.y the I'nittMl States Depart immt of Agriculture in the (‘.arly days, 
itid at that time, from 1870 to 1881 , we had a little Might of 1 li(> i‘ol ton 
iii'ith exactly in the saim? way as we had this year. 'I'lic air was so 
lall tliat finally we got to making observations on the food of the cotton 
tsi.'th, and vee didn't ])ay any attention to the itiotli itself. It was 
mni'c directed to finding out tlu' food plant of th(“ cotton moth outside 
' ■ the cotton bt‘lt. Well, that went on for y(‘ars. Ther(’ were two 
ueiics. oiu' h‘d l>v Dr. (\ V. Kih'v, who advocali'd the theory th.at 
'’ottoii moth was a native of tlie l.Aiit(“(l S4at(>s ami liad :i lootl 
' ’i' outside of tile (*otton belt, and the other party l(‘d by Prof. A. Pi. 

wlio contended that the cotton motli was not a native of tie* 
■ '‘‘d States and that it had never hibernatiMl in t!ii‘ Tnitcd Slati‘s. 

' he course of time, Professor (Irote jiroved to b(‘ (‘xactly correct, 

'•otton moth never hiliernates in the United States and never 
ny other food product to fet'd upon outsidi' of the C(t11fin plant, 
■'hat makes tho Northern flight of th(‘ cotton moth mm-h more 
' 'bng than we ever thought. 
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\\. A. HWARz: Many years a^o, when the cotton worm in .tj, 
investigation was carried on with vi^or the theory prevailed'that L,. 
moths hil>ernat(‘d within the cotton i>elt of the United States, P .,f 
A. (injte, alone, maintaining the opposite view. During 1,*. 
winter «jf 187t) 80 I had iHMm sent on a mission to find hi]>ernat n;; 
cotton moths or tlair elirysalids. I went throughout the whole wi iti, 
of the cotton belt, even extending my trip to the Bahama Ishimb 
without finding any trace of hilKTiiating moths or chrysalids. X<.r 
has anyone I'lse Ix'eti able to find any liibernating cotton moths wiliiiii 
tin; United States. Iii sliort Professor (irote's opinion has now ln-m 
generally aenaited: viz., tliat the cotton moth comes to us fnnu 
some [Jart of trojMcal America, ainl pnd)a])ly from some part of Bnuii. 
Of later years I have been in ('ulia where cotton is indigenous, iiin 
not cultivated to any extimt. Hi^e the ])oll weevil and the cottmi 
Stainers i Dijsflcrcu-s) are eoinmon enough, l)ut the larva of Alnhaimi 
(ir(fiU<t(r(i is extremely rare and only on one spot could it b(‘ colledf-.i 
in modiTate niimbiTs: viz., on th(‘ hills overlooking the little wat^-riim 
plac(‘ of (’ojhuar where a small cotton patch has been planted as ;iii 
experiment, Snbseijuently I visited the eastern part of Guatimiab 
when^ tlie cultivation of cotton is carried on in a very limited .^rak 
without finding the caterpillars; nor did I find any trace of them nn 
th(^ isolated cotton trees at Tampico and Victoria, Tarnauli]i;ts 
Tlie few ])erennial cotton trees to be found along the Canal Zoik. 
Panama, were also free from the caterpillar. The Mexican cotton 
belt at Torreon seems to be protected from the invasion of the cotton 
moth by its arid climate, and that, the same region is free from thr 
cotton holi w(*evil, is, in my opinion, only due to its isolation, tin* 
nearest W(‘evil infested region Ixatig several hundred miles distant. 

Tlie migration of the cotton moth north of the cotton belt in tin 
Unittnl States has years ago lietm a familiar sight and numerous nf- 
erenees thereto can be found in our literature of about 30 to 35 year- 
ago. .\t that time the theory prevailed that the cotton moth had 
.some otluT food plant within the northern states. This theory iia- 
long sinei' beiai abandoned and the northward flight of the cotmii 
tmoth whenever it occurs, is a most remarkable and unique phenoiiu'isai 
in the domain of entomology. In former years very little attenti'ai 
was paid to tlie duration of such flights but in the present year bir 
liuration of the flight has been w^atched at Washington, D. C. P 
extemletl from Sejit ember 19th to October 19th as will be more f' dy 
found to b(^ publislied in the fortlicoming number of Proc. Ent. ^ 'c. 
Wasli. 

President K L. ashbvrn: Anything else on this paper? 

H. 'r. Kehnald: I simply wish to report that in Massachu 
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vured this species in considerable numbers on the 28tl) of Srp- 


! .V. Surface: Just one important o))s(‘rvation should Ih^ ret'ordeil. 

I aid them very injurious to Sahvay Peaches. I found that after 
1 iiuif ripened they would insert their probosces, sucking out the 
; in a circle half an inch in <liameter and they Avould also stain 
ti,. fruit bro^NTi, a very serious damaj^e, amounting to many dollars. 

i:, N. Cory: I would like to make a re])ort from tin' Maryland 
svaion of the occurrence in large numbers of this moth at Adaiiistown, 
ill hrrdiTick county^ and cite a report by a corres])(iudent that the 
ninth was injuring crops, puncturing grapes and feeding on the juices 
ti. ;i considerable extent. We were unable to verify th(‘ la^port. 

I’rksident F. L. Washrurn: We will liave to stoj) tliis (liscns>i<in 
htrr, I am afraid. The next paper will bi' read l)y Mr. Jennings, on 
• Sntiie Problem.s of Mosquito Control in the Tropics.” 


SOME PROBLEMS OF MOSQUITO CONTROL IN THE 
TROPICS 


By A LLA X 1 1 . J KX N I N CS 

I'liat part of Panama which comprises the Isthmian Canal Zone 
In s in about 9° of north latitude and is characteriz(‘d by a typically 
tropical climate, high humidity, heavy rainfall, and a short dry si^asou, 
usually lasting not more than four months, sometimes decidedly less. 
A rich virgin soil is clothed by dense and luxuriant vegetation. Of a 
hilly, in .some parts mouiitamous topography, H is well watenai by 
numerous brooks, streams and rivers. The climate is ecpiabhu tlie 
u-mpf'rature never rising to excessive heights, and the seasonal varia- 
te ui is slight. High winds and violent storms are practically abstmt 
:uid tlumdcr storms, even without wind, are rare compared with tlieir 
ocriirrenoe in the temperate United States. In the rainy siuison, 
win-ri well established, precipitation is not constant; the dailv rain 
li^milly occurs about noon and continues for a long(T or shorter txTiod. 
night.s and mornings being usually clear. •The yearly rainfall 
' '‘qua! in all parts of the Canal Zone; the extremes are nottal at 
* ion and Panama, precipitation being about twnco as h(‘avy at the 
’ '>icr place as at the latter. While least rain falls at Panama ami in 
country close to the Pacific coast-line, heavier precipitation !)(‘gins 
nil miles before the divide is reached at Culebra, and from the 
■ I' point to Cojon, about thirty-throe miles away, the rains an* 
heavy. 

is to be expected in a country exhibiting such conditions, the 
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iii()*((]uito faiirui is rich and includes about 125 species representiiii. ;iii 
the ^^cncra topical of tropical America. The seasonal incidenc of 
many spcaacs is hut slightly marked, breeding continues througl .ut 
the year arui is only relatively reduced in the height of the dry sc;i' in. 
In fact in sortie localities and with certain species, it actually iticn x 
at that tltn<‘, for water courses and rivers which during the rains, hy 
■reason of rapid current and proneness to floods, offer no opportuniiii^ 
for rnos<}iiito pro])agation, become during the dry season a succesHun 
of [tools or long reach(*s of stagnant water in which Anopheles and Culi a 
species fairly riot in their abundance ami, unless cliecked, are a serif )!]. 
inemua' to the population of the vicinity. iEstivation, at least :i> 
regards most sp(‘ei(S and es])eeially those of economic importance, 
seems not to occur as oviiMjsition takes place whenever opportunity 
in the sl\ai)e of wat(‘r is to b(‘ found. Economically important spccie> 
are ahnmlant, including at least nine species of Anopheles, the nearly 
e()smot)olitan Slegomijia calopus and Cukx quinque-fasdatiis, and otlis-r 
s[)cci(*s which ar(‘ abundant and annoying pests. Only a few of those 
arc of kiujwn pathogenic habits, l)ut all except the most retiring of the 
sylvan speci(\s liave to be reckoned with by the sanitarian and inchidcd 
in the [)rogramme of control. 

The range of habits in the species is wide and extremes in specializu' 
tion of form and habit are seen, especially among the sylvan specie^, 
Many are restricted to a certain type of breeding place, the wiitcr- 
bt'aring flnwea's of a ei'rtain genus of plants, or even to those of a single 
species. , Others among the sahethiiies and culicines are less exacting 
and arr' to be found beyond the strict confines of the bush, will lirccl 
in artificial (oiitanuTs, and are occasionally to be found in the adult 
state about houses, if the latter are in reasonable proximity to their 
breeding places. 

In connect ion with s])ecialization or restriction of habit should hr 
.mentioned Skgonujia calopus. This mosquito is intensely domc>tie, 
is never found, ('X(‘ept by accident, away from the immediate neighher* 
hood of man’s habitations, and will breed only in such artificial ves'cU 
or situations as it there finds. This rule is absolute and I know of no 
^xee]){ions thereto hafing oceurretl. I have known this mosquitn t'* 
)>reed in water-tilK'd liollows in trees standing beside inhabited dv>i l!- 
iugs, these filling tbe same role as the artificial container, but iievi r iu 
groiiml water ot any description. These habits entail a line of cono"! 
work, totally diOerent from that employed against Anopheles. ih'‘ 
details of Imth classes of work I will discuss later. 

Anophdis albimanns, among pathogenic species,, is by far the 
important, uiuler present conditions, not excepting S/egromt/m rah 
Not only is it the most abundant of the Isthmian species oi di-' 
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- V>ut its persistence in biting ami in gaining laitrame to liabita- 
• - « ar(' greater than is the case witli any otluT si)ecies. In adiliiion 
,, ■ iiis. it has been shown that upon ingestion of tiie i)arasiti-s of uiahn 
, i;irger percentage of the females lieeanie infective and able to Irans- 
ilu‘«disease than occurs with any other spiaa'cs of the region. 'The 
i n rding places of this species show great diversity of character, tlnmgli 
pivicrence is shown by tlie mos([uito for stagnant, fairly pun‘ water,. 
.AluM'd to tlirect sunlight, with a growth of Spirogyra. whicli alga is :i 
j.tvoriie food Sewage contamination is inimical to the species wiicii 
. 1 . !i contamination is marked. Rapidly Mowing wat(‘r also is iinMiit- 
;,h!c and streams with a strong cuna'nt are usually (piiu* free. r\cri>t 
)n i.:u‘k waters and hollows where the current is litth' felt. 1 liavt- 
tii'Vtr taken albinianu^s in artificial contaima's ('\{a‘])t in one ov two 
ia-tauces when the occurrema* was ('vidently ])urely aecidenial. Witli 
thr exce])tiou of foul or swift water they may t>ccur in almost ;uiv 
collrciiun of water, however small or seianingly uusuited to inosqiiilo 
jirepagation. Hoof-])rints, wheel-ruts, tlu‘ smallest ]uiddle or t!iinne>l 
tilmof water seeping upon tlie ground from a wet hillside, ])arlicularly 
tf tile uliiQuitous algcC are i^resent, are points of dangt'r and must be 
included in the control work. For an Anopheles tlu' Might nffnttmtius 
\y -iriiug and observations, wdiieh unfortunately fall short of dnnon- 
'tration, indicate that, under a proper combination of <*irrnm'^1anccs, it 
will cover a dlstanee of at least one mih' from its btaanling plaet*. 
While not domestic in. the same sense as Slajoinijia ailopit-'i, Aii(>phrl( .s 
is closely associated wdth man and finds its most emigenial 
>u)roun<lings about his habitations and in tlie conditions he erealcs in 
the course of agricultural, engineering and other work, d'his fact is 
ciirrclatcd with the highly developed blood-sucking liabit and has been 
ail activt' factor in its development and in estalMishing tlie ccoiioiiii'* 
uu|)ortance of the species. 

Afttiphcks Un'i^imaculala is much less abundant and widely iliffuseil 
*’i! the Isthmus than and, though it is (‘xeecalingly numerous 

m ccit:iiu localities, it is largely confined to the Atlanti<’ seaboard. 

I liiivt' observed but few^ individuals of the species more than six miles 
'"S’rnd. that is, away from conditions obtaining; u])on the low coast 
I'-’im here it occurs abundantly it is as great !i jiest as 
" hick occurs coincidentally with it in the neighhorhood of t'olon and 
* ' '” 111 . It also is a transmitter of the malarial parasite and the hal>i1s 
■ ' two species are similar. 

Anopheles urgyritarsi^ is less abundant than (ither of the foregoing. 

1 > known to transmit malaria, at least occasionally. It i.s widely 
Mrihuted over the Isthmus but its numbers are never very great in 
c locality and it is not very frequently found in buildings. ‘ Ry 
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reufsotv of tliosf; facts, it is far less important economically than Af< -pL 
eleti (ilhitminu-'i and Uurftinidculutd. It is the only species of 
Anopheles which breeds readily in artificial containers. In gre n,.; 
water it prefers the smaller collections, such as water seeping \u,]u 
springy hillsides and filling the smaller depressions in soft* groMi-i. 
also diteh(“s carrying but a trickle of water and similar situati 
It seems quite dependent upon the presence of algae. 

As an annoying pest and as a malaria carrier Anopheles pse^.-L- 
pnnctipennis falls below Anopheles albmanus. It occurs abundaiitiy 
from o(*ean to ocean but is somewhat more discriminating than th- 
latter in choice of breeding places. It prefers as a rule water of grcnti r 
purity ami rapidity of current. The larval food, like that of albun(iN>i., 
is by pnderence tlie soft gret'ii algae, though it does not scorn, hudiiii; 
better, many jdaces departing quite widely from the chosen tyjn 
At times its ahimdance is enormous, though usually far fewer of tlii' 
species will find their way into buildings than is the case with albimatin.^. 
and its llight is less vigorous. Biting experiments with alhimamis atxi 
pseudopundipe finis have shown that under identical conditions k- 
than on<‘ pseudopundipennis becomes capable of transmitting mahuLi 
to five (dbimonii-'^. 

Anophrlea jnalefndor is witlely distributed and abundant lpc:i!l> 
It is a large handsome species, a vigorous l)itcr, active in eiUeriim 
Iiou.ses, but api)arently does not transmit malaria, as Darling failed i" 
infect individuals which w(Te fed at the same time and upon the 
patient as speeitiKuis of albinianus whicli became infected. 

hi aildition to the foregoing occur Anopheles pimdimacula. wltich 
I liavi' never tak^n and is certainly rare, and Anopheles apicmaeitln^ 
which is fairly abundant locally and occasionally. It does not often 
find its way into screened Iniildings and its breeding habits are unt 
pe<‘uliar though a preference is shown for semi-sylvan situations wiili 
more or less shade. Temporary grassy pools formed by heavy r:ilie 
or overflowing streams, waterfilled depressions in low bush, complei' iy 
shaded and devoid of vi.sible living vegetation seem to be the characti r* 
istic breeding ])laces, 

* A nopheks eiseni is j^strictly sylvan species and breeds in depressi' 'ic 
ill the rocky beds of mountain streams, where protection from ibc 
rajiidly flowing current is afforded; also in tree holes and bami o" 
stumps. It is fairly abundant in favorable localities, yet I have iif' * r 
ol)served adults of the species at large by day, even in the dim ligh 
the dense forest, nor at niglit when camping in the vicinity of aci vr 
breeiiing phu'es. I have no record of its entrance into buildings • ai! 
Iiave never taken tiie larv® even a few yards beyond the edge of i"' 
forest. The relation of eiseni to malaria is not known as it has 1 
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to collect and breed sufficient with whicli to work, 

.peeies closely related to Anopheles crazi is reinark:dilc for its 
j (if Impeding only in water held in the leaf axils of various s]UH-ies 
piphytio hromeliads. In certain higlily favorable localities the 
i,; ;i- of this species are fairly eomiaoii, though never alimulaut in the 
in which the term is used in connection witli the commoner 
. ir-. An exceedingly humid climate with heavy rainhilh fostering, 
;i ; .\iiriant growth of bromeliads. is the only comlition undi'r whieh 1 
ii iVr taken the species, which is yet to be rccord(al from within tin* 
t boundaries of the Canal Zone. My material was all eolba teil at 
!'m] 1(1 Bello on the coast, twenty miles east of Colon, and somi' stwiaity 
tiiili ' in the interior, near the headwaters of th(‘ Ihapiini Uiv(‘r. 
boili localities being within the area of heaviest rainfall of tln^ region. 
Like tlie last, this species w'as not ol)served free in tln^ adult state, 

( M il when in camp near its i)reedmg phu'es. Xoihing is known of its 
o lation to malaria transmission. Its rarity and the infreiiueiicy of 
(■(ihditioiis suitable to its propagation along the lim* of the canal 
o iidcr it economically negligible. 

Ill the foregoing notes, the data ridating to the transmission of 
tiedaria by Isthmian Anopheles are quotinl from th(‘ jiuhlishial work 
Ilf Dr. S. T. Darling, Chief of Laboratory, Ancon lTospil:d. 

'rhe division of the De])artment of Sanitation <*liarged with tlie 
wnrk of mosqnito control is composed of a chief sanitary insp(M*tor and 
hi- assistant, three division inspi'ctors. and about twiaity-hvc ins)HM‘t- 
ai)porti(med among the sevimteen line stations or districts. K;ich 
di-tric! inspector is held responsible for the ])]iysic:d condition of his 
staiimi as it alTects the breeding of mosquitoes and imlireetly for the 
’inalarial rate” or cases of malaria occurring (‘aidi wiah asexjin'ssed 
ill o rins of percentage of population. In addition, he iscimrged with 
tlic enforcement of the sanitary regulations in his station, a matter 
III! small importance and even of difficulty in the case of the native 
In the latter duties he is supported fiy the jioliei' of the ( 'anal 
^■'iie. when such support is necessary. Co-operation with the local 
''■'irict phy.sician in all health mattiTs is enjoined and <laily re|)orts 
malaria eases recorded at the dispensarifs are sought for and 
<■ -'ained. Frequent inspections of the entire station art' made liy 
: lector or Ills assistants, these inspections including the most mimile 
'ii'l of all physical features to the end that breeding may lie 
I' ipated, or, if already established, be noted and remedied at the 
Ihst moment. 

! he regular program of oiling is laid out by him and executed i»> the 
’ 'men of oilers under his general supervision and inspection, as is the 
ik performed by other departments for the Department of Saiiita- 
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tion. Inspection of nativ’e and American towns for Stcgomyia ■a, 
Culex l>ree(iing containers is made, either by himself or assistants i l-v 
negro for(‘meri closely checked by the inspector. The results of t 
insf)ections, the number of containers with larvae found and of In. 
inspected are r(‘port(Ml weekly to headquarters, as are the resuits oi u., 
mosquito catch in barracks. In this report are given the numhn i.f 
each liouse inspected, the times insy>ected, and number of each cl;e.,.: 
mos(iuitoes captured, also tin' total number of mosquitoe.s taken in lii,- 
.statiou. Tlu'se and the r('ports t)! the division inspectors, wlio visit tti- 
stations at frequent intervals, the number of malaria ca.ses 
have occurred during the week, togi‘ther with all the factors invoiv. <: 
in the situatkm, are carefully considered. The result of this stuhy 
taken to iIulicat(^ the condition of the station and upon it is based ili,- 
prognmi for future work. 

Previous to the advent of the Americans in 1904 the Isthmus ni 
Panama had not enjoyed the benefits of any efforts at control of tht 
universal pest of mo.s(iuitoes and the accompanying scourges <■[ 
malaria atid yellow fever. Indeed, so new wen? the discoveries wliici' 
establisluMl tfi(“ (‘omieetion h(‘tw(‘en tlu'se diseases and their iiiMit 
tnmsmittcrs, tiiat tln^ days of active ])rosc(‘iition of canal work liy ihr 
FrciK'h had passe<l befori* tin* results of the discoveries bc'caiin^ liof- 
tically availabh' to the world, for the (‘ontrol of such conditions .us tlifU 
]>n'vailcd in Pa[iania. \\ itli th(‘ entrance of the U. S. GovfTiiiiHn! 
upon th(‘ fiolil, the work of controlling and eradicating the twin pr^T' 
whicli had so long doiniiiat(Mi this ])art of tropical America was talon 
vigorously in lumd. 

At first (iir(‘cted (‘ntir(']y against yellow fever, then freqiwiiilv 
occurring in tiu' ports of ( oloii and Panania, it was, wlien that disi ao 
hail l)(‘en stam[)e(l out, extended to the control of malaria and eraili<a* 
tion of Anoplir‘les nioscpiitois in the iniial)ited portions of tlie Canal 
Zone, 'rhe result is that today yellow fever may l)e regarded a> a 
'remote possil)ility and malarial incidence has long been reduced i-* 
such a point tliat the liealth of the Canal Zone bears favoral)le ciun- 
parison with that of most t)ortions of the continental United Statt'- 
J should add that in 1*he maintenance of such desirable conditions, a^ 
far as yellow fevia- is concerned, an efficient quarantine has effectivi ly 
co-operatial with the l)('partinent of Sanitation by successfully exclifi- 
ing all cases of thi- diseas(‘. 

The clia racier of the i)opulation of a country in which the control I'f 
mos(iuitoes and the reduction of malarial di.sease is attempted, ph>^ 
an important part in tlie sueeess or failure of the undertaking. An 
intelligent and tractable population will greatly aid in the thoroughi: 
with winch mosquito control work may be accomplished, while oppo" tc 
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uTistics will throw many oDstacles ni tlu* way of i)hysit‘iau aiul 
,rv inspector. It is interostinj; to note that the em]>loyee popu- 
,.:i Ilf the Canal Zone is highly cosmopolitan ami inrlmlos rrjire- 
Jives of more than twenty nationalites. A lar^(‘ part <if tlie 
; -il work is performed by West Imlian negroes, wliile a lari 3 ;e 
of the laborers are Spaniards from old Spain, smnc Italians 
;t few (Ireeks. Few native Panamanians are i'mploy<al. as they 
liut take kindly to severe manual lalnir and usually pnivi* rather 

i!i, !!tci<Jit. 

Ilf (lie laborers living in Commission quarters, the West Indians us 
j uhnle (iive probably the least trouble in tin' (Jiforcenuait of sanitary 
r. iiiiiatious. owinf];in part to their submissiv(j\('ss to reeo<j:idzed atitlmr- 
j\ :ind their habits, having been taught Itv ('X[ua'ieiua' the tlan^:er of 
,\[>(>>ure to the “nif];ht air” or ratluT the itdiabitants tiuj'eof. The 
lji!ep;'ans from non-malarioiis eountries, however, ari' restive umiir 
!t •.iraiiit and freely expose themselves, durint»; nip:btlv wamhajiins and 
ni!u-rwi<('. to malarial infeetioin Holh clas.ses have during!: late yiairs 
'hewn a strong propensity to “p;o to tlie bush" and, srpiattin^ upon 
:i pat ell of hiud, Usually beyond the area of control work, build a 
'liai-k. ef course imsere(‘n<‘dj and livta working iiderinittently lor tlu* 
< niiiiii’ssion, exposed to all the unwholesonu' inll\iem‘('s the eonntiv 
ha' In oiler. ^ 

in the work directed against Stegomyia and house mosquitoes i1m‘ 
iiihal/itants of the so-called '‘native towns,” populabal larg<‘!y by 
''\-iiiiployees and intenniltent workers, ar(' through ip;norant care- 
tlu- cause of much troulik* to the sanitary force and their 
piriti]'e- retjiiire constant inspc'ction. It is diflii'ult (o convince the 
^tvcratio “Jamaica lady” or Iut spouse that tlu* ]ir(‘seii(‘e of a tin full 
"! Water and “wHggh'rs” \ipon their btick ])oreli is .aiiytliinj!: more 
a venial sin. Innuima'ablf^ and ingiailous (‘Xeus(‘s .are offered hut 
H arrest ami fine are the only means to efba-t r{‘form. 

No less important than the anti-malarial work but of a radically 
character, Stegomyia eradication is merely a matter of 
!*aH!'taking. conscientious and thorough insj>ection of pnanises and 
u - ir eoi\tents, the destruction of \iseless containtrs, (‘Iheient screening 
‘■i Water barrels and ci, sterns, and oiling of such n‘(‘ej)tacles as cannot. 
■ ' "therwise protected. If yellow f(‘ver b(‘ ])res(‘iit, the bnnigation 
' ■ ‘ "us('s for mosquito destruction is also mu'cssary. Tlie measures 
*t<-<l against Stegomyia of course control th(‘ other, ami lU'xt 
"rtant house mosquito, ('ulex fiuinquejosc^ohn^, and in pr,u‘tical 
' K no distinction is made between them. T1 h‘ pn^sence <jf “mos- 
M ■" larvi^” of any species is sufficient cause for reprimaml or fine as 
‘ ' may be. 
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At thf; boginnin^ of the work, with so gigantic a task to perh m ,, 
the sliortcst possible time, the most energetic efforts were nec‘< ■ 
and mr-asures w(*re adopted that would produce the most iinim ii ,-,. 
altljough temporary, results. When the situation, howevei w., 
somewhat in hand, the practice was modified and work'of a umr, 
thorough and permanent character undertaken. The principle L 
lying mosipiito control as now practiced in the Canal Zone is the ura i. 
ual creation of permanent conditioms inimical to mosquito propag; ii,,v 
whih‘ th(j situation is kept in hand by more or less .superficiai 
temporary work. Prophylaxis is practiced in the careful screeiiiiiir 
quarters and the administration of quinine, as universally as posMl. .-, 
to thos(^ (‘xposed to infection. 

The attainment of the ideal condition of a permanently mosuui!<.- 
fre(j territory through artificial means is manifestly impossible in -n. : 
a climate as that of Panama. The battle with nature is unending rm : 
th(‘ slightest relaxation means a rapid reversion. Yet work n] 
permaiHuit nature is, in the end, far more economical and loavo tt. 
sanitary forces fre(‘ to carry on the fight upon the outlying port inn u; 
the controlled area, gradually forcing back tlie danger line and (*xn n i- 
itig th(' zonf‘ of pennaiUMit improvement. By permanent wurk 
meant primarily the thorough and rapid drainage of the land, either i.y 
the use of til(‘ or by open (‘onereted ditches, the drainage of perinaih !:! 
swamps and the filling in of low ground. Open ditches through cnii; 
or clay are exposed to rapid deterioration and require constant can. 
with attendant ex[)ense and lower offieienoy. 

Among the important phases of permanent or semipermanem wmk 
is the eh'ariiig away of tlie bush or jungle which would give slH'lieri" 
mos(piitoes in the vicinity of habitations. The area cleared 
with the conditions, ljut usually a belt approximately 10(tn iVft 
wide about inhaltitetl buildings is desired. The cutting of grass in tie 
same situations should be included Anth the Avork just mentiinn'J- 
though this mu.st be performed .sometimes as often as once each inontL 

A.s a su|>plcment to permanent or temporary drainage, the nnaie 
on which most reliance is placed is the use of larvacides, either in li;*’ 
sltape of crude oil (fr a combination of caustic soda, crude e!ui"t!)i- 
acid and resin, which is manufacturccl by the Department of Sanit:eii*ii- 
Kaeli of tliese inat(Tials has its faults and advantages. The "ii ■' 
bulky and dritis with the Avind to one end or another of the l)0'iy 
AAater, leaving a large part of the surface exposed to ovipo^ d"U. 
When 'cut with aijout ten per cent, of the ‘‘larvacide,” by hifl’i 
broad term tne manufactured product is designated, it is largely jm'I 
on small collections of water, such as hoof-prints, Avhere the si 
can be entirely covered and. unless floated out by inundation < tlie 
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; A. the effect is very lusting. Its bulk is a s(Tiuus ubstacl.' to its 
... .,l tanks, filled from the tank cars in whirli it is laaa'ivtal. are 

,, 1 at various points in each station whicli can iu' reached liy rail, 

]C: < i carts are used to transport the oil where roads exist; l»ut in 
r.. : and broken country, pack-mules must lie lasorted to in distrib- 

‘ the supply to the oilers and in filling drip Inirrels. The ml is 
. 'd In' means of a knapsack spray-ituni]) and by dri)) barn-ls pi-D- 
i with a specially devised spout from which the oil drips slowly. 

[ e, are placed at the lieatl of ditches and small stn'ains at a good 
above the water, upon striking which, the drop spreatls iiumedi- 
to a thin film and floats away. This automat ie method is very 

, n'rAtlVO. 

Tli(- manufactured larvacido possesses the advantage of very much 
iiulk. though this is partly offset by the fact that tlu' entire body of 
tiii water is permeated and a correspondingly !argi>r amount of tin* 
iiri |iarati^>ii must be used. It also is :ippli(Mi by s]iray jninips at a 
'tr< ngih of about 20 per cent, in water. It is (pHekly fatal t<i the larva> 
<ii nioxjiiitocs but unfortunately also to fishes and tln‘ lu edaeeous latn a* 
of ilragon and damsel flies and other aquatic ius(‘cts. Its effect is 
evanescent and it must he renewed at short iuttTvals. but tlu* 
I la (roughness and quickness with which it doi's its work renders it 
<\('f (‘dingly effective. It is not suited to use in hodii's of water of 
large volume, though when applied to tlie edges of (‘veu largi' streams 
die results are excellent. Though sometimes unavoidably iut('iTU])led, 
die plan of oiling operation provides for the covering of all territory 
< verv sr‘ven days, and this period is sonnUiiues shortened in <‘asi' of 
!iere^>ily, This effectively anticipates ujiy juissihh* emergi'nce of 
adult moscpiitoes, should breeding have ref'omnu'UctMi. 

1 he eatcliing by hand of mosquitoes iu barracks to which tln*>' htive 
u;iined access is an important aid in preventing malarial iidVelion, 
^ "iuH'd lahororSj chosen from the oiling gangs for intellig^’in'c and relia- 
’'eiiv. are selected for the purpose. These men are anm-d with 
bottles charged with chloroform wdth whiidi they go througfi 
bf i'uihlingj;^ catching the resting mosquitoes, of which th(*y sectire 
■= ■afie percentage. The visits are made daily oi*at longer intiTVals as 
' ' ' ‘a gree of infestation demands ' After once (*nterlng a wi'll sen'cned 
■ hiig, few Anopheles escape and if the blood-filled female is over- 

- d by the catcher upon his first round, she is almost '‘(‘rtainl\' 
‘ ired before she has reached the infedive period, .\n a<l}uiiet 

' '■ killing bottle, in the shape of a wire gauze Hy killer or “swatter.” 

’ language of the day, is also carried hy the imm and i^ u,-eful iu 
•■ug such mosquitoes as are inaccessible to the killing holt h*. 

- electric torche.s have been used hy inspectors in examiiiiug 
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buildinj'^ for th<- prosenco of mosquitoes and are very useful, esp. ■ i;., 
U[)on overcast days and in poorly lighted native houses. The feii; ... 
tioii of hviildiiigs for the dost met ion of Anopheles mosquitoes 
now often pra(‘tic(‘d and is resorted to only in rare cases of exi - .. • 
infestation and inalariid inPTtion. 

Th(‘ natural checks to nios(|uito propagation, which an- nji. 
effective in northern countries, fail as an important aid to (..tar 
work wliere plant lif(‘ is so exulxTant and the niultijjlication el H;.,. 
<iuit(jes so jtrolific and persistent as is tlie case in Panama. Si,,. 
fishes of many speei(‘s, ineliiding sevtTal of (Jamhusia, are Very ahuiiri;,. 
ami occur in tli(‘ smallest l)r(;oks and open ditches. Tliough o,, 
destro\' many larvre, they cannot effect the eradication which isos,. 
tial to tin* work atid must l)i> disr(‘garded, togetlu^r witli jireii.-tn,, 
aquatic insects. 

Speciitl ami e\(‘cptional ])rol)l('ms arc bt'ing constantly prcstii!, 
due in many instam-i^s to tli(‘ taigineering work connected with 
construction. Swamps of largt^ area are sometimes unavoiilai. 
crcati'd and ht'fon- drainage (am he (‘ffteted, breeding of Anojtii.;. 
has assmiK'd formidabli' proportions. Tlie gravity of tin* silii.-tii.. 
is also, (jften im-naised l)y tli(‘ diffieulty of applying eoiitrol m(‘a>iiri- 
Iii soim- instaiicis iioats of shallow draft havt* been employcal to ( lu: 
powerful torc(‘ ])iimps (‘apabh- of throwing oil many feet, thi* iT-i 
being arimsl witli axes and ma(']u‘t(‘s to cut away tangled imdergniw!: 
Hydraulic (ills, iornuMl ot tlu‘ mat(Maal from suction dredges s])rc;r: 
iJV(‘r low-lying areas, ar(‘ among the most serious and difficult situalu'-. 
to eoiitrol. bn^eding is activ(*, es])eciallv as the water drains aw:; 
and (‘vapora ti while the soft mud, olteri with a decejdive crust iiji": 
it, oilers ail almost iiisu|)crabie and often dangeroiis obstacle ' 
penetratHiii ol tlu' aiaai. Slides of earth and mud, developed iii ti.. 
eonrst' <»t (‘xcavation, often cover areas many acres in extent and 
always prolifi(‘ breeding plact^s. Like the hydraulic fills, tin v 
difhcult. and (waai more dangcTous, to venture upon. 

i he great (latmi iak(\ witli its approximately tw^o hundred Mpiac 
miles ol area amt hundreds of miles of rugged slioreline. bids tair ■■ 
otiiu- many iiroldiaim as its hwel continues to rise. In the sln lo r-' 
bays and indentations of its shore line, aquatic vegetation riots, and, :c 
the watta's inundate the tro]hcal forest, a condition is created, id; ;ii c’- 
the most prolific lireeding of Anopheles and other mosquitt-'-: 
tangh' ot living am! dead vegetation, with floating debris from li' 
dying trees, among whieh water plants flourish. A large part t'l 
breedmg anais fornuHl will probably affect only scattered habiiMicVi- 
and ranches but. wlierever settlements and towns are conti^uca- 
to tln^ permammt shore line, correction of these conditions v.dl I*; 
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iv.*. It is ohvioii^y impri\oticii1)lo to tlioroujihly rh-u* :iiul 
Mjuaro miles of territory, eovored with heavy timln-r imd stuui 
, , ^ ,,iiu‘d hiMieath the waters of tlu' laki', ))ut until tlic pmuanriit 
, . n iu'hed the iineleared ami shallow margins of tli,> h,kf will 

myriads of moscjuitot's to the adjaeent ri'jiion>. 

]; ouclusion I would etnphasize the faet that the sauttarv nryMni/;!- 
•: the Isthmian ('anal Zone has ))rosee\it(Ml the work of mos(}iiit.) 
in the faee of great diffieulties of climate' and -it nation. 
.,po oiT changes in physical conditions have mressitaird ])roiiipt and 
M, i-. tic action in the eoiitrivance and a])j)lication of r<>lief int'asujrs. 
{i :ivv <|emaiids have' Iteen mad(' tipon tlie resoureefuliuss. iugeimitv. 

and ])hysical enduranee of the pi'rsonuel. and tipon their 
r. -peioe to tile eall lias largely dejiended tlu' high siiecos attained. 

1’|{i:s!I)KNT fh T>, WASHBruM Any diseiission on this papi'r, of ilie 
!i!!iiu-t Interest to us all? Doetor Sehwarz, 

K S( HWAKZ: As with everyoiU' that has visit('d the Canal Zone. 
1 cannot Init admire the ('fficacy of tlu' work doiu' Iw ilu' saiiitarv 
department of the ('anal Zone Commission in ehaming u]) the mos- 
M'lhuo from the country so that yellmv fcviT is practically unknown 
all-1 malaria under almost ])erfect control. d'h(' eominon non-palho- 
ir'-iiic uiosipiitoes are not obvious at all during tlu- dry season of the 
year hut a> soon as the summi'r rains commeiin', they an' just as 
-‘•iiimoii all over tlie ('anal Zone as ('Isewlu're. On a short irip ufi 
till' rapiil tiowiiig ('hagres Uivt'r, I was not aware of tlie presenee of any 
iiioMjuitni's and at Porto Hello up to which plar-c tlic operation o fthe 
"initary ih'partmenl has not yet extended and when* llicrc are many 
< iear mountain streams, I was lu'vi'r seriously troubh'd by llit* aitack> 

'! ltHK()Uit<)('S, 

l'!o;>i[)KNT F. L, Washburn: Auy other remarks upon ihi" pa[)erf 
ilK\){v Skinnkr: Mr. Presidimt, the sjx'aker said sonu'thiiig .about 
.1 !i .-c bri'ciling in depressions. I just waiiteil to find out whetlier. 

■ M'-ipicrd country, the wati'r would ri'inain in such lotig (‘uough to 
tlie mosipiitoes to undergo their transformat ioti^. It might 
- aiaiK'i' of some little importanci' to find that»out. 

' KN If, .luNNtxcis: A depre.ssion will In* filled many times before 
’'‘pb<‘d. and where the soil is fairly im]ierviuus. :i> it i.- in many 
da* water will remain an ample time: iii fact, far more than 
Hough for the transformations to takf' place. 

' hkhu K Knar: One little jjoint I would like to e;i]l attention 
‘ that is the faet that th(' habits of tlie different sp»“eii‘- oi .I/'m- 
'-‘ivc (‘Vt'rythiiig to do with tlu'ir relation in earrying mal.aria. 
■^ffOpheJes albimnnus, which is tlie principid malaria currier if 
understood Mr. Jennings correctly, is ti) a certain extent domes- 
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ticat<*<l in far as it occurs mostly about habitations. In eonvcr a; • 
hf fuis iaforiru'fl me that he didn’t find that species in the upper Cl. 
Kiv(T. where tfiere were no halhtations. It seems on the other ■ i; 
that tlie sp{‘cies whieli occur in the wild play no part in the trai 
sion of malaria,- -rather a curious fact. (Se(^ p. 196 for a more ext* ii.;. . 
<liseu>siou oi this ])[uise.— hm. ) 

pHKsiOK.s'T K. L. Washiu’kn: The next paper on the prof^raiuih- 
is by Mr. Vothers, of Orlando, Florida, 

INSECTICIDES FOR USE IN CONTROLLING THE WHITE FLY 

liy W. W. Y'othf.hs, Orkuuh, Fla 
( Wilhirnirn jof i)uhUciiiio}i e\i<;e where) 

Mu. Bku(;ku; .Mr. President, we beli(‘ve in Florida that lin- 
formulas, tluit Mr. VotluM's has invented, area decided advam-. 
the matter of the ap[)licatioii of oils. They have, of course, so inr 
bet'll applied to citru.s Irct's which are evergreen, and the sug^cMh;. 
that is fortanost in my mind hert', is the possilde usefulness of ihr*- 
inst'cticidt's or s])rayin^ solutions in the North on trees in full fnli;i!;. . 

I niif^ht add that a prominent nurst'ryman in Florida, who 
ornamt'utals, is iisinfr formula 4 and experimenting with it in i .■ 
greeuhoust', with apparent suecess. The use of these mixture 
other jilants bt^sidt's eitriis is of course, in the experimental stagt*. h;’ 
the outlook is jiroini.siiig, 

IhiKsiDENT F. L. Washuikn: Any other member who wish*" t'* 
discuss tins jiaper? If not we will pass to the next paper, by Mr. 11, A. 
( ooley, of Montana, on '‘()rthoaiscnite of Zinc as an Inseoticide. 

ORTHO ARSENITE OF ZINC AS AN INSECTICIDE 

Pv K. A. CoOLKY, Agncullural Experimenl Slaiion 

During the ])ast two seasons the Montana Experiment Station li:e 
lunl o])port unity to experiment with the insectitude furnished b} i!'- 
California Si)ray-(dif*mical Company, called ortho arsenitc of /iii‘- 
Two lots of the cliPinical have been used, one received in May ildH 
and OIK' in May 1911, Our observations have been concerned vitr: 
its ,‘^us]Hnision qualities, injurious iiqss to the bark of the apple 'oc. 
and killing power with insects. 

This ortho arsenite of zinc is a very finely divided, white, 1 uti}’ 
}x>wder, a given weight oceu])ying about four and one-half time ti^^ 
space of Paris green. If first rubbed into a paste with a small an 'la*’ 
of water, it mixe.s well in proper dilutions for spraying. 
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liier umltTj^tarnlint; of tlie physical (pialitics of this instriicidt* 
j. < olHaiiunl by referring to the accoiniiauviug phot'jgraphs ,,f 

j, .,atcs. which hatl l)eoii sprayed witli arst'iiatc of lead ^pl. 2, tio. 

1 nitcof zinc Ipl. 2, fig. 2) and Paris gn cn (pi. 2, fig. :P. All arc 
afd<8 diameters. It will lx* obsJTved (hat arscna(i> of lead and 
of zinc spreail etpially well, adluTing to tht> glass as tnany 
,x,-M iiiigly fine particles, while tlu' ('oarscT granules of ]^trls green 

. a.- -. itled to the edges of the dro]>l(ds and could be easily removed 

! ill. 

Tf -• manufacturers claim that the ])roduct (‘outaiiis “over jp prr 
,,:;i nf arsciiious oxide,'* which would b(* almut fnur^fifths as strong 
; 'i i- I'tiriii of arsenic as is Paris gia'cn. ('oiu]>an‘d with arsiaiale uf 
id. ]i contains 40 per cent of arstmious oxide against tWf'Uc and 
.■a. dial!' jier (*ent of arstaiic oxide (As., Oa retpiired in the arsenate. 

.\ii analysis by Professor Purk(‘ of the AlotUana I'Aperiineiil Station 
e.,,\\rd tlu‘ sample to contain O.fiT of one per emit of water-soluble 
. r-i-nic against 3.5 per emit allowml in Paris green and 0.75 jier emd 
M:AiiM-nic oxi<l (Aso Od) allowed in arsenate of haid, d'lins, this msec- 
i;< id( IS intermediate in strength between our two standard arsmiieals, 
:md with respect to the water-soluble forms iiresimt is belter Ilian 
-nli-r. W(‘ have not made analysis to (hdiTuiine tiie tolai arsenic 
iii'-'an . 

Suspension Qualities 

lAocriments conducted by Mr. J. K. Parker and n^ported in bulletin 
No. St) of the Montana Exiieriment Station (1911), havt* shown that. 
M.o .addition of soap to water mixtures of arsenate of Itaid ;nid arsenite 
o! /.iiK' has a marked influence on the ra])idity of sidtling of these coni- 
i‘“i]iid> You are referred to the original nx’ord for the details of the 
' Aporinuaits, but we wish here to conipiire tin* n'siilts obtained. Pn*- 
vimis te,>ts had shown that the susyiension of Paris gnaai is unaffia-ltal 
i y die addition of soap to the water. 

lie' iiietliod followed was to thoroughly mix known (|iiantiti<‘s of 
'■N pnison in fiOO ec. of W'ater in glass cylinders. Two grams of s<»ap 
s!! '<1111 ion were added to one cylinder, while tin* eheek was iidl with- 
' ^"a[). After being left for definite ])(*riods, 5^0 cc. wen* sipiioned 

- ‘’in the top, the 100 cc. in the* bottom removed to an evaporating 
't* dried, and weighed. Before any settling began the bottom 100 
" turally contained one-sixth of all the poison plaeial in Ihe tidal 
of water. Thu.s the difference lietween this one-sixtli and tin* 
' nit found in the bottom 100 cc, afti’r settling had taken })laee 
d how much hud settled out of the 500 cc. at the top. d'mi 
- dry, of ar, senile of zinc and 20 grams of arsenate of lead in 
lorin were used in each test. 
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The following tubles (hMluced from the bulletin alxjvo refc'rf l ? 
show the results of (MTtain of the tests in a graphic way. 

TABLK NO, 1 

WlightI and 5'ERriNT.Ar.K rif Seui.mb.st in last 100 cc. 



.Irgenate d lead 

ArBcnale of lead 

Arsenite of zinc 

•Arsenite .. > 


without soap 

with soap 

without snap 

with S- 

Time 

Uranu Pet cent 

Gramii I’er cent 

i 

Grama Per cent 

Grams I’. r , 

l.T Minutes 

74 ' f.3 2 

4 7 .39.1 

7 5 7tt 0 

2 6 

.HU Minutes 

ft fi : ^2 0 

.11 43 .1 

ft 2 02.0 

3 2 

4.^ Minutes 

11. J i ftfi.O 

.14 46 1 

ft 3 : 03 0 

3.3 

flu Minutes 

114 ft7.4 

5 2 44.4 

ft 5 1 05.0 

3 .'! 



TABLE NO. 2 




WkiOAT^ and Pm ENTAGE StriXEi: OI T OP 500 CC. ABOVE THE LAST lUOcC. 


Arsenate of lead 

Arsenate of 1 ead 

Arsenite of zinc 

Arsenite nf n;. 


without Boap 

with soap 

without .soap 

witlt Sou;. 

Time 






Urana ; Per cent 

Gram,s Per cent 

Grams Per cent 

Grama I'lr : 

1.1 Miinitos 

.V.5 56.1 

2 S 2S .5 

6 0 71.4 

10 ' 

HO Minuffs 

7.7 7-S .5 

,3 2 32.6 

7 5 1 00,4 

1.6 I' 

4,1 Miniitr? , 

3.4 ■ 9.1 ft 

3.5 35.7 . 

7.7 01 6 

1,7 

00 .MimiNv) , 

ft 1 i W ft 

3.3 .33.6 

7.9 ft.4.0 

1.7 . 2-. 


It is thus apparent that without soap added to the mixture arx ii:' 
of zinc settles slightly quicker than arsenate of iead, but that uii' 
the addition ot soap the settling of hoth is retarded. This is p:ini< ' 
larly striking with arsenite of zinc. In another test, not here rejuirti 
more ot this eoiujxniml settled out in fifteen minutes witliouT 
than ill fifteen hours^with soap. 

Injury to the Bark of Apple 

lh'ule.s.sor I). Ih Swingle of the Biology Department of the i\Ioin;n:: 
Agrieultural t'fdlege is engaged in an extended study of the effei t' ■ 
arsenical eoiniamnds upon vegetation, and in this connection ha> : 
a senes of ti'sTs on ap])le trees. During the season of 1910 tie 
lowing ('onipounds were used; arsenic acid, arsenic trioxide, a;-’!' 

‘ Drj' wnght of arwnate of lend iisei!, 11.7 gniins i^O erniiis paste). Dry weight arsenife nf ziuc usisi: lii.o 



rig Pari.' 


'urai)]i> (if arsenical insccticiiles .'juviyed on glass 1o sli 
' acli. Tlse larger size of dro])l(‘ts in Pig. 1 i.' iiol of :'I)i 
inified S diutneters. 


I(i\v 1 he di.-t ril 
■('ial 'igliifieati 
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- . • iiid. arscMiio trisulpliuU', calcium arstaiitc, lead iirM iiaic u mix- 
- .. ..f t»rtho aiul acid arsouattw) Paris green (fmm Aii-lcu lu r iV: ('o.r 
::n ;o‘>cnitc and zinc ortho arseiiito from llic ( ’:ilitoini:t Spray- 
, at Company. These w{'re applied to hram-hes v;irviiig fnmi 
, .:niirFh to two and one-half inches in dianu-ter aiul lo emwn- of 

• three to fiv(‘ inches in dianu'ter. 'Wtaglual .amounts wtua' >piratl 
-'u:dl stpiarcs of ahsorln'ut cotton, which wen' wrapped alami the 

in such a way that tlu' tdu'itnctds wen' aj)]ili('d to tlu' I'ark in ;i 
-iii'A oven layer, completely encircling the liinh for a distatu'e of altout 
'(.nr mehes. 'hlu'se wt'i’c tlu'ii ke])t wet with distilh'd water during 
li;.- term of the test. Thes(' handagt's on the limits wia’e iiiiendeil 
r,. muglily sinndate the pliysical conditions, especially as to nioi-tiire. 
a.iiiid naturally about the crown of the trees where the ehi'inieab .arc 
k:;owu to accumulate from s])raying with. ;irscnieal inst-ei icido. lu 
iivaiiug crowns, the cartli tvas rcmov('d to form a shallow trench 
( ioM' ;tho\i,t tlu' tree, the chemicals, sus]U'iided in watm-. were poun d 

• !: and the c:irth rei)hiccd. A part of tlu' limbs ami erowus used \\rre 
wounded in various ways ami to various ('xieiiis. 

The eN))eriments and the results ht'ia' dist'usscd were i)iihlislM d 
danui*: tlu' past year and you arc' la't'ern'd to the original pa]>er tor 
‘. iriticr (letails. See. '“A preliminary report on the ('iTciUs of arsenii-:d 
loiiipouiids iii)on ap|)h* tn'cs.” 1). H. Swingle and 11. h,. Morrt-, 
l‘‘i;s(njiu(h()(l>(lll Vol. 1 Xo. d, J UIK' PHI, pj), 7d 
* h' tlie various chemicals used, ortho ai'S('inte of zinc i- tlie only 
"ii« uhieln np to the i)r('.s('ut time, has (‘uused no visibh* iujmy under 
;!:<■ varimis (‘{(mlltions of the t('.sts, In a number nf in-1anee> wonnds 
'•tiaii had he('ii imule iimU'r the bamlage- and in the eiown- )4n' the 
certKoe of :ill(»wiiig acc('ss into tin' circulation of the tree-, therehy 
-i:o\iiig the tests mon' s('V('ri'. healed (-(jinpletely wldle emit iiiu.aliy 
' red by ami in contact with the i)ois()n. 

hi -trict trutlifulm'ss, it should be stated ilial m :i >ingle inst.alicc 
■C'lv was a superficial^^seoioration of the leark ubeait three mio. in 
'C uiH'ter undf'r a h'nticch Wv ])cli('V(' tliis to lx* of no pra<‘lie;d -ig- 
C'‘:'au<‘e, howeve'r. w'hen we consider that in all cases where the bark 
‘ "|teni,Ml by the removal of a twig, a t:nFgential sla-^li to Die 
' -iihium. or by peeling to the wdod, no injury whatever wu' inlliete-d. 

Killing Power 

' ^'iiiparativc tests have been made on potatoes for the Colorado 
h' ati> beetle and on eabbage.s for larva* of the Kuropean e.-iidiage 
h ‘ rlly and of the diamond back moth, iPIuidh wucub/x na/.v f urt.j 
' 'a ixjtatoes, ortho arsenite of zinc w'as used ut the rate of one jxiund 
d gallons of water appli('d by a field sprayer on tlic I*ixperlment 
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.Slut ion fiinii. To aiiotluT j)orti(;n of the field, Paris green was aj . 
at tii(‘ ra1{‘ of oih* pound to oO gallons of water. Arsenite of zi: 
one ijoiind to oij galiotis was as ('f'feetive as Paris green and Ijotl: 
entiri'ly satisfactory. At one pound to 7'> gallons of water, ai' • 
of zini’ was not entirely {‘ITeetive. * 

On ('al)l>ag(‘S the same iiiseeticides were used and arsenate o; 

• alsr>. In thes(' experiments, which were made for the ])ur})o^ 
tc'sting the ])raciic:d advantage «jf the addition of soap to cam. 
inse<'lieide to a<lhen‘, arsmiite of zijic was use<l only in the strein:o 
three ponmls to 101) gallons of water, while ars('nate of lea<l wa- e 
at lh(‘ rate ol six poiimls t<i 100 gallons and Paris green at one p.. 
to 100 gallons. Ihjtli of the ('abhage pests inentiomMl were eoinpi. 
eotif rolled arid ars(‘nit(* of zine did no injury by burning, while l’:;i . 
green distinctly injured the ])lants sprayed from tlie bottom of n,- 
kn;i])sa(‘k sprayer us(‘d. Arstavite of zinc, then was as satislacs.", 
as arsenati* ol lead ainl imjix' so than Paris green. 

Cost 

d’he m.aiiufacturers intend this ins(a'ti(*ide to }>e sold at 20 cent- jv: 
pound retail. Pound lor ])miml it is thus cheaper than Paris gici ;; 
and (amslilcritig its relativ('ly high arsiadc (a)ntent. is much eheap-’ 
than arsenatf* of lead. 

Summary 

brom tlM‘ foregoing summary statement it seems to i)o ai)i)an!;- 
th.at neutral arseuit(‘ o( zinc should have an important pl.ace ainiUi.; 
our arseni(‘al insecticides. 

1. It is lini'ly dividcai and sjwcanls well. 

2. It is nearly as strong in arsenic as is Paris green. 

d. It lias a V(‘ry low wah'r solubility. 

1. Its siisjieiision (pialitii's are markedly lienefited by the adiliii";; 
of a snudl amount of soap to the water. 

o. I ndt'r our ti'sts it has been shown to be less injurious to tlie i'.ni r. 
of tlie a])])le tri'e than any other arsenical compound used. 

(>. In killing ]iower it compares well with the standard arsiaiic;. 
inse<-ti(’ides. 

7. Its cost niakoi . ,'Conoinical poison to use. 


lu>>iiM,M k. L. W.xshbvrn: e would be very glad to la r ;; 

discussion of this paper. 

I HE>iDEXT K L. \^.\suBrRN: The next paper is by Air. Bai 
Utah, on “The lifficiency of the Driving 8pray for the Codling ^Sl b" 
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the efficiency of the driving spray 

By K. D- l.'tj.ih. ('\r. 

' . \ 1 ' ay > api tlu‘ writer pn^seiited to this soriety :i paper 

;!i(. nu-thu(is us«‘il niul n sunuiiary of the res^lll^ otuaiiir.l wiili 
... ivins; >pray. This ]M])cr was lualher (‘oiiiparative nor eouiro- 
: It M‘t fetrth oiU‘ nualual only and ^ave the rcsiill- nlitaiiini 

.'h a s('rins of years. Its aim was, to aiapiaim the ('ntoniolot«ieal 
witii a method I'otind to ht‘ hijihly ('ili(‘ient in tlie W'r-t and In 
■ , It 1(1 their own good judgmeiU as In the po’^'.ihilit ii'*. n! ailaialiig 
.. •, ilicir nwu emiditions. 

'. !!.(• that time, a great (hail of work has deen done on the siiliji'el. 
...o. |‘a;-l and West, and a numla'r of i)a])ers hav(> lui'n puhli^lusl. 
jr -a;.., latwever, very unforttmat(“ for tlu' ])opularity of tin- driving 
-::r;o diat the seeond contribution lo tlu' siibi(‘ct should ha\’e tx'iai 
.I’jiial in manner, over enthusiastic in its claims, and louniied upon 
-nil' ((btaimal under exce]itionally lavorabh* e(nidil ions, 
i.itlle wonder, then, that tlu' furtluT literalui'i' (»f tin* sulijecl con- 
eniicd articles liotb eontroviTsial and sjwaa-ely eritiral ol the driving 
onav, ddie writer's sympatliy was, how('V('r, with tli(‘ later writers, 
o.rii wlien tiiey included his own work in th(‘ criticisms. Itesidi's 
niiagonizing other workers, the “oik' s])ray and om- ]iound of poison" 
'.ogaii misled many fruit growcTs in the W{‘st with a resultant s(>\a‘n‘ 
iaianeiai lo.ss. Ju.st liow mu(‘h ot this loss was due to the (uiginal 
nni.licatiou and how mindi to the arsenical iioisoniiig propaganda. 
dt«- TiieT(‘oric career of wh^cli nearly coincidial with and tor the time 
i ' iini '-iihaneed the popularity of this falhuaous dogma, no one can 
U ii. (‘erlain it is that the combination n'sultcal in iinaneial disaster 
tiic fruit growers in many of the wa'slem hx'.alilies in wliieh it was 
pit-d. b(‘t us hope that the good done in stimulating other and 

• is'ic .iceurale workers to added (efforts may. in the end. eomiter- 
Miiaiac the injury thus inflicted on an im])ortanf industry. 

.\iier tlie above declarations and considering tin* time that has 
' Tlt(. author hopes that he may be allo^a’d to jireseut some 

■ --iirr results obtained by use of the driving sfiray without tliereiyv 
' ' • citing associated in your minds with some of the ('xtravagant claims 
nave been made for this method. 

1 the ])revious paper, the writer showed that tin; cotitinuous use 
' • driving spray has reduced the number of worms ])er tree in tin* 
■ orchard each year below that of the previous one until they 
'o few in number that it was impossible to us(* tin* orchard for 

• >' experimental work. A search was then made for a comnn-rcial 
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<jn‘hHr<l siifHci<*ntly wormy for satisfju'tory use. But by this tu. . 
practically cv(‘ry comnaTcial orcfiani in the vicinity was well spr 
In tla* riicarit imc. ia an adjoining (‘oiiiity, a number of youn^i 
im‘n‘ial orclianis werr- ^^rowirn^ u]) in the midst of old, mixed and »‘n. . , .. 
injiily w(jrmy ones. Work was iliiTfdorf' postponed until *che-. 
chards came into ti;ood bearinfi;. Last season three of those ore* 
were sel(‘ct(‘d for iis('. Tlu'y wr^re located, in a triangle, approxim-ir,. ■ 
fourteen miles apart, on difbaent sid(‘s of a valley and represi ni... 
diffenml climatic conditions. They wen^ all extremely wormy, ;i. o. 
records will show, but vari('d in tlu' number of worms and the numl ■ • 
of apples per tree suflicicntlv to represent three different condirim., 
of infi'st.-it ion. 

As many of the methods iisi'd in this study have been critieiM .j ;; 
reeent p.'ipers before this society, it seems necessary to discuss nini..,; 
Ix'fore diseiissin^r results obtaimal by tlieir use. Tlie writer ha" pr- 
pared another papiT on the siilijca-t of “Methods in ('odliii^^ M.r- 
Study" to !)f‘ ])r(‘S('iit<‘d latcu', which deals with tlu'se luattiTs at Iciiiie. 
and to which t!ir readiu is r(‘fcrr(M| for ('xtiauhal discussion of iL.. 
(pK^stions. 

d'lu' folNovin^ su^H“('stioiis and conclusions taken from this ]i:iji>r 
will he helpful in studying the results here presential. 

Isf. rile driving spray, as jin^siaited by the writer, is a metlinii 
spraying, an<l not tli(‘ result of th(‘ us(‘ of certain a]^])aratus. 
three essiaitiaU are, pcfccr suHieiiait to drivi' into the calyx 
posttiffn aliove tn'c so as to lx* abh' to diriM't th(‘ spray straijrht i!,'" 
ea(‘li blossom, and pcrsn'cmncv in ap]dication until every sin^>;Ie L"'- 
s<im on every trci' in tlu' orrdiard lias beim propm’ly tnnited. 

-d. 1 hat all i'('sults present ('d by tlu* \vriter are from that nicti;!'': 
Lomparisoiis iiavi' luM-n made between sprays, but not between inck:,- 
ods. 

•hi. A(‘(’urati^ comparison ot methods is well nigh impossililf. 
h'ast until considi'rable work has been done in standardizing ai)])ar;ii > 
and t(‘sting nu'chanieal efficiency of nozzles, etc., under dilhrc;' 
pressures and at ilifferent distances, 

Itli. I lie (hiving ^lu'ay method does not advocate any parti<*'i.:i- 
numbers of sprays; from one to five are found necessary iind(‘r diiLr* 
out eonditinu>. It , however, does advocate a less number and a Iisli! * ' 
individual t'lhcieucy than ])reviously employed. Likewise, it d"*' 
not advocate any ])articular amount of poison, though, in the wrm i ' 
ex]XTiei\ee. the highest elReiency has not been reached with less ija" 
four pounds of lead arsenate to 100 gallons. 

r)th. i wo distinct systems of cheeking are in use. 1st, the unspr ’>*‘'1 
plot, which may ho located at one end, or in the center. If at 
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: may not represent ttie averaj^e ot the Drelianl. if in tlu- enniT. 
:S' (‘Udanger the value of surroiiiuliiif: {‘Xiua-iiuents. This sort 
; .vk most nearly represents the value of s^irayiii^ as aiiaiiist no 
: .tiig. Imt cannot be used when the value of a ^ivru spi-;iy 
liitiod is to be nnaisured, as it greatly magnifies tltr vaiuo of im'f- 
,ijt spraying and of all second brood results, t'nder this svsi,-in. 

’ mij)ossil)le to eontinue experiments on the sanu* orehard ihrongh 
rio- of years, as there will be too great imaiualily in dislriltution, 
j.;. ilsr single cheek, so-called. distril)Ut('d throughout the ttrehard. 
lia^ method gives the most aeeurate indieatioii of tX'al mvhard enn- 
in the first brood possible, and by baiuliiig these cheeks ami 
oji' destroying one-half to two-thirds of the first brood of worms, 
i.-rf (if the remainder will scatter so that thes(' trees will reprt'sent 
nearly the condition of the orchard in the seeoml Itrond. This 
v.Mc'ii will not show the value of spraying as (‘oni])ared with no spr;i\- 
i!i- riie scattering worms from the cluM'ks will tmid to dt'i rease iIh* 
rr:ii elheiency of the sprays on the seeond brood, whih' tlie few extra 
wi'Miis these tree.s may carry mon^ than a, s])rayed tre(', will serve (o 
i.riiiiiten the apparent value of the si)ra.y. so that the second hmod 
r. viih'- will not be far from correct. This systmn also allows of 
K'lititnnms use of tlu‘ same orchard. 

i'iiIl Percentage of Avormy fruit is a much h^ss relialih- \>:\>\> of 
' "nipari-ou than worms per trtax though ncitlHU' otic is entirely aceiirate 
;ei'i holh should 1)0 givtm. Ih'rcentage of cfhciiaH-y is the only tmuhod 
• 'tatemeut by which different oxperimci\ts can be eompari'd and 
'u ii elliciency can only lie accurately measurfsl by the' sinah' rheek 

rtli. That records founded upon ])ickc(l fruit only are niilrini* 
''«"!•! hy and practically valuelc.ss for scientific ])urposes. 'Phal postal 
<:o'il canvasses, etc., to detenuine efficiency are ahsolutely wnrthle'S 
■ai-; oftim uiisieading. 

I'hat, in all tests of ('fheieney, absolutely aeeurate aeeounf 
i:d lie kept of every fr\iit tlmt s<‘ts on the tree and that tlu' work 
' ' ■:><■ dilfereut broods of worms should Ik‘ kept separate and compared. 

‘‘di. 1 hat the number of broods and the #elati\e importanre oli 
' ' '• I’l'ood in the total injury will greatly inllueue<; ilie eflieii-ney of 
- ‘■‘•ri method or the importance of a given s])ray. 

Plan of the Experiment. Each orchard as a wholf‘ wa- givin two 
'■ 'prayings, and one or twf) late ones, with the exc(‘ption of the 
'Mimaital trees. Ixach orchard contiiiru'd at least three varieiie.-. 
•'ll (‘acli variety two different sjuaying conpjoumU w<‘i“(- ll^Oe(h 
ai two different strengths, making twiive du])lieate p'-i" in eijeh 
•I'd of each spray. The averagi's ]}reseiit(‘d are ihercfo!'*- Iia>f-d 
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on nin(‘ sof)arat<‘ t<‘sts uinl tlux* ter^ts were again duplicat- : 
four ):oison ^('rirs, tiiakitig thirty-six soparate tests in ail for 
spniy Thr(‘u (‘arly sj)rays won* used .separately aii<l in eojn , 

ti<nis of two, toakitig six ditTcrent s))ray sets besides the inisp; .. 
<nif or si'ts in each r>retiard on eaeli variety. • 

'riie lead arsen.atf* (5 11 js.) was used as the standanl of eHi( . 
and the results with this ])oison waa'e s(j high that it w;is thought v 
wiijh* tu present them to thi' soeiely as indiejiting tin' effieieuey o: . 
niethocl of spraying, (“ven under tin* adviTsi' eouditi<jns expl; ,, 
below. 

The Orchards Used. The Stillman orehard (S) was the tir-' ■ 
bl<(ssoni ami (he first spray('d. It did not have enougli tr(‘es o! 

«)ne variety to earry on all of the t(‘sts, so that half strengtlis ntn; ■■ 
tliird s])ray wen' oniittc'd. In a<ldition to tlie vari('ti('s used in 
otlier or<-hards, Home Ih'iiiity was added to the.se tests. A frost . 
the larg(T part of the crop, leaving tlie distribution very irreaa::: 
soon' trees having mjtliing left, and some A\'iii('saps running as a;::' 
as 2, odd ai)ph's. The cheek tn‘es av('rag(’d 475 apples. 

The Woodbury orchard (W'j was sprayed next, as in the other i .e 
orchards, tin* tests were' carried on, on (4ano, Jonathan and W itn-- 
trees. Frost reduced tin' eroj) lu're even bolo\v tliat at the Stillih;:: 
orchard. Tin' cln'ck tre('s av(Tag('d J25 apples. 

Tin' Nokes orchard (N) was last si)rayed and it was a little late I ;. 
1h(‘ time thi.> <»rehard was n'ached, some of the earlier calyx cn'i^ 
closing. The (lano trees \n this orehard w’orn i)eanng from l.ddu i- 
2,2d0 aj)])les, the other varieti('s considerably less, with an nvci‘:i:' 
for the elu'cks of 700 a]i])l('s. 

Poison Used. The ] poisons used w('ie a standard lead arsenate ( I.. A. 
ami a new com])onml (X. each used in two strength.s; five pomci'. 
and two and oiu'-half ])oun(Is. to the hundred gallons. The X. ‘ 
(lid not provi' elfit'k'ut. espeeially in the two and one-half poiiii'i 
strength, and allowed too many worms to escape. These spread i" 
the ].. A. rows in tin' s('cond brood, and lowered the apparent clli' i- 
eney on the side worms. In the W'oodlmry orchard, wliere a gn cr- r 
amount of tln^ two ami one-half pound strength was used, and wi < n 
the trees wert' bearing a very liglit crop, this effect was especially if- 
ticeable. often redm'ing tin' a]ii)arent efficiency on the total wormy i ■ 
This is only ai^parent, however, the real efficiency on side worni^ '' :i' 
no doubt as high as in any other case, as the remarkable calyx ('t ■ i- 
ency shown under these conditions indicates that very thorough sje 
ing was done. 

'It was tlirciigh tlie financial assistance of the manufacturers of thiscoini' 
that this spraying experiment was uiidcrtalspn. 
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imber of Worms. Tii tho ]a??t sectinu of tlu* laiklt* thr :i\riai 4 i' 
. iivv uiispriwod chocks for oacli oirhanl i> jiiwn. In tin' lir^t 
: tin* unsprayod chocks in tlio Stillnum orchard had an avcraiin 
I worms ])cr tree, or 48 per cent wormy. Takiiiii- ilie avera-;,- 
. i<>»iut(‘d trees as the av(‘ra,‘i(' of llu' orchard and tliis numlirr «ii' 
])('!' tree would make the avta'a^o for the orchard ri:> per cenl, 

^ ,■ \\o(alhury orchard had 120 worms per tret' in the t’ir>t hnmd 
;.ii per cent wormy, or, tm tin' averajre of all trt'cs eounteil. :17 per 

.vdiniy. 

; e< Nokt's orchard I'ml !00 worms jx'i- unspr.'iyed iri>e in tlie tir^t 
or 10 jR'i* (amt wtirmy, or, on a l)a>i> tif the avi-raim td all \ \^r 
,;;i,-.l trt'es. 14 ])er cent worm\'. 

-miiinjr the si'cond brood as tt'U tiiiu's ns iirenl as !h<' tir-t, wliieh 
<.i!-rrvative for western (’ouditioiis. we would ha\-t' liad the fnllnw- 
'•-niditioii in these orchards il theta' had Ix'eii no spmxiim done. 


ep Lard i Avmw luiKilwr nf Avcriu'-- [n r o mI w-tjiu m i.f t 

! apn'is I'lT treo in fir!‘l linit-il i! nnS'O.i-'l 


' a?; 

; 70(1 ' ic, ir:-. 

i’:''< :id of this, the cheek trc'C's wa'ia' ba.ndt'd and from t(> ■( (tf tlie 
: I'l brood worms captured, and of the n'lnainder. we would t‘\peet a 
"■ii'idfi'able portion to scatt(‘r from tlie live imsprayt'd tia-es to tin' 
" 1 - more sprayed ones surroundin^t tln'iii, and y(‘1 these nnsprayed 
I > in the Stillman orchard wa're Sd ]K'|‘ cent wormy ;m<l in the W'ood- 
'"ii\ orchard jiractically ail wormy {112^ f ). Of the fi'W sound apples 
e 'nainiiijj; some tell early and some tew were down nnderin'ath the 
'i-r ioiia{»;e of the centers of the tr('es and tlnis esea])(‘<h wldh' most of^ 
- ' apjiles on the outside': of the trc'es liad three or mon* worm holes in 

hi th(‘ Xokes orchard, where the first br(jo(i was small, only Iwoj 
■ ’‘b of the apples on the unsprayc'd trees wen' wormy and only a 
• had more than one w'orrn. Even after the IttmdiiiK and scatterinji, 
aoti<‘e an iiicreaso of nearly four times betwet'ii the first and second 

i hi this orchard. It would of course he im])ossibh' to ^ret an 

’’‘ase in the other orchards, as thev were half wormv in ttie first 
-d. 

b interesting to note that over four~fiftlis (d tlie first l>rood worms 
in at the calyx. It is not possible to make similar conniarison 
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in t}j(; second l>roorl, cxc'f'jjt in the Xok(‘s orchard, because in the < 
orcliards, there were jnore side worms t])aii apples and many o: t;.,. 
calyx wormy at)ples also had side worms. 

High Efficiency of the 5 lb. L. A. Spray. Tlic first three divi 
of the table show (‘oiiibinations in which the first s]>ray was*a]p.;, ; 
A glance down tin* calyx wormy column of the first l)rood show> ‘i.:;- 
even uiidfT tlii' extremely w(irinY conditions prevailing, the SH j.r 
cent of worms that went into tlif* calyx ends ])ractically all i)erivv< ; 
giving an (‘ffi('icncy rjf (Ml or 1 (H) jkt cent in ev(‘ry ease. Even in o- 
secoral brood with th(' number of worms increased many time>. i!..- 
lowest <-alyx cfHr-i(“iicv is and the avfTuge almost 98^^ v'.-,:;. 

the year total is 99^,'. 

SCMMAKV nr Ki:S( !,TS 01- DRIVISY: SPRAY TKSTS. I'.Ul 
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. IS ()IU‘ of the highest roconls ot ettieK'Ucy ever ])uhlis}uHl an,! 

• ijie woriniost comlitioiis in wiiieli a hrood se])aratitin luis t-vrr 
iiadi*. I'o my i^rothor. Mr. \V. M. Hall, whit liad eharge uf 
■ . . wdrk. must be given tlio erodit of ihis reconl. 

)•< Mtoml throe divisions show eomldnations in whieli liir lir-t 
was omitted. A glance is suftieient to sliow the striking <liller- 
ill the number of worms ttnd elliciem y. 

\ .dm])arisoii of tlte first s])ray only (1 0 0i with the >econd (inly 
(I i It gives a fair estimate of tin* relative importance' cf tlicsc two 
d’he orchards are every when^ arranged in the order in whii li 
Wire sprayed, Th(^ staamd spray was a little too late hir the 
: , .I ct'iVet on the later s]n'ayed orchards, as some of the calyx cups 
i d iiilirelv closed. A (mmparison of the tlinc orchard^ >how^ a. 
^o:;di!\ decreasing efficiency as the calyx cups closed, 

'\'],r .-ccoiid spray is never tised alotie. Its ])lace is >nj)plcmciitar\ 

n. !i,c first one where eonditions are had eimugli to warrant it. It 
•Aid i'l' oliserved that the 1 0 1 spray was slightly better in the fir-t 
i.n.dd than the 1-1-0. Imt that in proti'cting the e:tly\ in tlic second 
i !<■<'([. the reverse was true, whih' the side wormy would lie taken care 
. ' iiv hitc s])i':ivs. 

! orchards, with the I'xceptimi ot cxticriniciital tree-, received 

o, \c carlv s])rays aiul two late ones, ddie lali' s]irays materiall> re- 
e'jrr.l the numlHT of side worms in the .secoiul brooil. 

Efficiency of the 2^ lb. L. A. Spray, dlie table ol the Ih. L. 
is almost a. rejietitiou of the .") lb, one, witii I he iiumher of wnnii- 
< o w licrc sliglitly increased and th<‘ elheiency eorresjaindingiy 
r(‘d. ddi(' change is .small in the first lirood luit hecomes murh 
vi!' r in the second, wliere it C([uals 10 to 20 [ . ddiis conlirnis previous 
’ xfi riiiients showing that tmder wormy conditions I Ihs. of lead ar.'en- 
i' tlx- h-ast that should be used. 


I'ta.'inKNT F. L, Washbuhx: Tin* next paper will be read by f- 1’. 

1 ■ of Albany. X. V., on ^‘IHa-ent Fx]>erinn‘nt.- with tlx* Codling 
'h ' and at its clo.se both pajnTs on this iiisec! will be di'cn^sed. 

RECENT EXPERIMENTS WITH THE CODLING MOTH 

By L. P. Celt, Aihriof/. .V, 

' ■ o.xperimeiits detailetl below are n continuation of a H‘rie< ix-giin 
in an effort to test the actual value of the varioii' method- ni 
■iig. so far as Hudson valley ef)nditions are coiicerneil, i he 
uractice of orehardists was followed, the aim being to <■^/ver the 
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untin* tn‘<‘ aiul (‘sprcially to tiiT tlio ti])s (jf tho young apples \vi . ^ , 
poisoi). Tli(‘ apparatus was a good tyt)f' and in each instance lx-, t . 
to llie ijwruT of ihc orchanl, he als(j ]>roviding tht^ njcn, Kai' : • 
consistfsl of approximately 42 tna's. six tna's in a row one w;. 
seven in a row the otiier way, the central six l)eing the actual • 
mental tnx-s. Tin' work tin* present st'asmi was limiteil to r e., 
(lie Value of <jiie applicatitui made just aft(‘r the hlossoins fall < ■ . 
parcfl with anothf'r [ilot which r<*c(‘iv('rl in addition, a s<‘(‘ond sp; 
tliO'C wc(‘ks later, ;i third ])lot ri'ceiving in addition to the two , 
ings mentioned ahtove, another the last of July. A fourth ])'(-’ ■ , 
given hut one apjiiicatimi about tiirec‘ w(“(“ks aft<‘r tin* hlo.ssoin' :■ 
d'liere wene in aihlition, cluck trees. Th('s(‘ latter, two in niij iir' 
wen* placed hfU ween or near I hose of tin* four trees •)r th(‘re;e < 
represent ing plot 1, this being the only exci'ption from tlie arrangi :::■ 

<jf plots r)Utlined above. 

'rhe (‘\p(‘rimcnts in sia'ies I were conducteil in the young iMci: ■, 
<pf Mr. \\ , 11. Hart near roughkei^psiia It is loeaterl on a niodeno. 
high hill, the irt'es being thrifty, about seventeiai years old, IS n. 
fe('t liigli and dO feiU apart. All of thi' exp(*rim(*ntal ainl ban .; 
tH'cs W(‘re Baldwins, tin* foriiK'r b(‘iug carefully selected for unibini.e-. 
in siz(', frnitngt* and inf(*station. d'lu* fact that th(‘re was a vari;ti'<;. 
ol only about l.tKJO a])pl(’s in tin* yi(‘ld of tin* six t‘x])erimentai 
of Ilirce ])lot<, sliows a fair <legn'(‘ of uniformity. The s])ray apn/!- : 
(■(insisted oi 7^. lbs. of (Irassi^lil's arsePate of lead (lo% ar'<!.. 
oxid(0 and \\ gals, of a coiKcntrated lime-siilphiir wash (81° Ban') ' 
to each lot) gallons. The pressiiri* was maintained at from 150 to i'." 
])ouuds. The spiriving was from the ground, the hose being tici 
long hambocj rods and the nozzles were of the later Fri(md ty])c wi'; 
ajH'ftun's which had b(*cn worn somewhat by (*arlier work with a iiic'* 
suljihitr wash and the s])ray was therefore rather coarse. The tii'' 
apidicatiim. made May 18, reijuired only 150 gallons for 51) to-i- 
The second siiraying was given June 8 and the third July 20. 

The experiments outlined above in series 1 were duplicated un'i' " 
series 2 in tlie orchard of Air. lulward \*an Alstjme at Kindf*rl:''>-b 
I the trees being oldew, somewhat inore crowded and therefore in- '** 
ejv^ily spray(*d. Plot 1 consisted of greenings, the others w('r' :c 
Baldwins. There was a gr(*ater variation in the yield from th< 
experimental trees of the three phjts, this being about 14,000 ap'*i>' 
The treatment was substantially the same as in the preceding s. K'. 
except that lead arsenate (loi^ arsenic oxide) manufactured b\ ti - 
Interstat(* ( ’lu'mical Company was used at the rate of 15 lbs. t< A*)'* 
gallons of water and a concentrated home-made lime-sulphur • )'•■ 
(27° Baume) was used at the rate of 1 gallon to 25 of the spray. ^ 
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i.limliou Ik'^uu May ‘IM and, owiiiij ta uul'avui:il)li- wcatlii'r. 
,r (‘oinph'tccl till tlw' 2-)tli. llu* sacuial apjilicaiion was til\fii 

•) and tlu* third July 29. A p(tw(‘r sjjrayiuti; uuitii was a>ad a^ 
t.ifcadinp: s<‘ri('s and a Tawrr I'lnpluyial, mu- man lnmi^ Ku-ah-d 
^ :iiul tli(‘ atln'r with an rxtrnsum naz/la oiaaa) iu;i iram (hr 
,i. Tlu'l'a was ]in)!)ahly roiisidaraiily iiunr >iira\’ iiiatiTia! 

1 ]><■]' trnC than iu tlu* ])rO(‘(‘dlllL!^ sal’lc."’, 1 ha ihos'^oill rad' Wrlr 
laitdvh'd hut th(‘rr Was prart irally mi ral iiiti of iIk' poi'nii lu 
an-r ral>X (‘avlty. dlu' IraVo wcia‘ wrll nnart'd with ilia 'pta\ 

.!al\' iloadad. 

. n‘'Ulls ohtaimal in thrx' Iwa srrit'S ara at Kami faii!\ uailnnii 
:a wall slmwu in the hillowiua; summary of iha plom. 

>tMMA]{V OF Pl.oTS, )<tll 


id.i'as 


Fi,,')!:. 

>.:rU 


iJd.NtJ 
31. UO 

1 


2'iaui 

i:!,113 


H.Tia 

Oti.) 




A uudy of the suininary of ])hjts shows that amiditions ware fairly 
‘'‘’aiparat)la in tile two scries, thouj^h the yi(*ld from the second was 
wljat greater. The lar^^er product of si‘ri(‘> 2 is, iu soina maasura. 
t ity the trees beiii^ larj^er and more diflicnlt to sju’ay, an <i|)ara 1 ion 
liindered by interplaut(‘d ])lum and peaeli tre(>s. d'he iH‘rcanta;^(‘S 
' ‘ '"uud fruit from the plots in these two series *;})ow a fairly nnilorm , 
‘>c with additional sprayinK?>, thoujth in the east* of scrie.s I thera 
differeiiee Vx'tween the percentage of sound fruit ])roduaad hy 
' ' - and d, each yielding 09 . 54 . There is, however, a nearly nni- 

■ uain in scries 2 , of { of 1 % from each spraying after the first. 

is a marked contrast between the ainoimt of s<)imd fruit pro- 
1 oil plots receiving one treatment just after tin* blossom.-' dropped 
"iiuilar plots sprayed three w'ceks later, the benefit resulting from 
trejitnient ranging from J to I that of the early spray. An exam- 
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ination of the data relatinjj; to orid wormy apples shows an intci .t . , 
condition: in st‘ri(‘s 1, plot 1 there were 31; plot 2, 8; plot 
plot 4, 281 arirl on tin* elieck trcfs o45. It will be noted tli i 
d(‘crease in wormy :i])ples resulting from the various sprayings v. - 
largely in the end wormy, whil(‘ th(‘ poor results following l! - 
lat(‘ sf)ray must be attri}nit(*d in (ajiisiderable measure to faii a, • 
destroying tln^ young caterpillars entiTiiig the blossom end ct . 
aj)pl(\ d'lie large number of end wormy on the check trees gi\r> 
idf'a of the ij]s(“ct's j>n‘f(T(‘/n‘e for this point of attack. This i- , 
[setter illustratrsl in tin* data for series 2. Plot 1 has 42 end Wni! ^ 
j)lot 2, ld7; f)h>f 3, 83; j)lot 4, 2,000, while the cheek trees p/ou'ii , 
2,097. 

lnei<lentally, it may Ik* well to call attention to a developna u: 
tlie s])r:iying ot plot 1. series 1. Tin* day was s]iow(‘rv and s])r:i\::. 
of the actual ('\})eri mental trees of this plot was finisln'd bv jj-. 
A sprinkling of rain began a mimit(' before and was rather livi'lv lu i,,-.- 
tin* work was compI(‘t('d at 1.4(i, tin* rain sto])ping at 2 ]). ni. T'. 
leav(‘s at this time wa-n* i)artly fioodi'd i)ut th(‘re was no mark(“d lir::- 
[)ing, .V snbse(iu{*nt examination of the experim(*ntal trees shou, 
that in ]>lot 2, s])rav(‘d some 10 minut('s befon* the rain began to i.i 
tliere was vorv litth* or no washing, wliile in j)lot 1 those* tn'cs wl,;. 
had 1 ) 01*11 coini)let(“d just a lew minute's before or at the l)(*giniiiii- : 
the* shower slmwe'd some* washing, tlmiigii this avas limited largcb 
tile e-arrying of the* i>euson to the lower eelge of the le>af wln*re it sf-nV 
in large drops. 41n‘re was ve'ry little dripping and ])rol)al)ly iioil::!;. 
was waslii'd from the blossom ends of the* young fruit. J)esj)iti' i;.- 
fact that the* siirayiiig of eim* e'X]K*riinental tree in ])lot 1 was com]»li i- . 
in tin* be’ginning oi a brisk shower, tliere was no markeel variation :: 
the iiercentage* of sound fruit, tin* re'corel of the* various tre*es <.i i!.> 
plot ranging from !)ll.ll to f)9.41. 

It is iin])ossibk', afte-r scrutinizing the above figures, to cse-apf i:.- 
conviction that the* first spraying within a week or ten days aftor i:.' 
lilossoms tall, is by all odds the most important so far as jin'Vciib: - 
wormy a]>pl<‘s or controlling the codling moth is concerned. Mani- 
festly. uiuh'r the coiKlitions obtained in series 1 and 2. the bf!:ili'' 
resulting from the seconel and thire’i applications are com])ar;iuv' / 
■flight and of t!H‘nise'lve''s would hardly justify additional tre'ain 'n'. 
imU'ss it bo advisal)h* to spray for fungous diseases of one kii -i 
ximthev. 

A study ot the data obtained ehiring the three years this invi - ' 

ion has i;e‘e*n in jirogress, shows that a single sprav gave averai:'' 
he various [)lots from 82.08 to 99. 20^^ of sound fruit, or an a' 

)i 97.23\ for the three years, if comparisons are made betwt ; n:. 
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i:.: 

.iinber of plots in each year. Ht'frnaua' to I'ariirr i)uMi>hril 
• >.\vs tluit the low percentages oecunaMi in IPIO, a s,>asnn r, in:nk- 
i!u> unusual a):)undance of the seeoiul lirooil aiul oui- pri'^cnuuir 
:,rnt eonditions whieli were greatly ai-et'utuated by th,. small 
..i ^he experimental trees. FAeludin**: tlie data for iliis yra,-. 

avorasC‘ itereentage of sound fruit for our plot was 
■ntally, it may bo well to iiot(‘ that h'ss than \ of 1' , i.d‘11' , i 
wormy fruit from trees s]nayed but ouee wia-e end wonuv. 

SI MMAHY or THREE YEARS' WORK WITH THK <’(‘ni.lSt; MO I H, vki.. i..it 
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'rhf six plots rr‘(’(*ivinfr two applications (luring: this period pm : 
fnjiii HS. lo to of sound fruit or an av(‘ra^?(‘ of OT.Oo^ { ,, 

(Mid worinv (‘()nstitut(‘ aliout I of } (.•108'^ i- ). The aA'oragi ^ 
during this pi>riod resulting from a s(‘cond atililieatioii M-as 1<>- 0., 
i of V/( i which was accoijipani(‘il hy a sligjht reductilni . • , 

{jcrc(mtag;(' of end wormy. It was iiidortunato tliat in 1910 ic i/,- 
r<'C(‘ivf‘(l tlir(’(' ajiplical ions and. as a consetpicncfa tin* av(Maj?o i)i ■ -i : 
ag;o for thi> g:roitp is 99.22 t>f sound fruit, a yirld undoul)t»Mlly rcla ;,, 
iiig;lii‘r tliaii would liavo h('(>n the case if two plots for 1910 couli; 
hc(Mi includ(‘d. I'ivcn with this omission which, in a measure at • >- 
is favorahh* to rhr(‘(‘ ap])licafions, th(“ averag;e iiercentagt' am,., 
between two and thna- tr(“atments is only l.oT^d . Then^ is, h(i\\. ... 
a marked nslmhioti in tin- ])eri‘entag:e of end wormy, it ainotniii:: 
to only 

ddie t!ire(‘ plots naadving; oiU' ]at(‘ afiplication during: 1910 and l!ii; 
g:ave an aA’(Tag:(‘ percamlag;!' of sound fruit of only 77.47, tlnu'e iu-j;- 
a variation bet w(am irnlividual jdots from 57.45 to t)5.57. The a\ 
]H‘na*ntaR'c of sound fruit for these plots is approxiniatidy inidu v. 
betwfam that olhaiinal from one spraying; just after the hhi-'ni;;, 
fall and tin' yi(dd on tlu' clna'k tr(a*s. The p(Tcentag:(‘ of 
wormy ( 12.21)^ is a great inerea.se over that in the jnaaa rlii ^ 
j)lots and sitows in a convincing manner wIktc this late spray 
eflici(‘ncy. 

The clua'k tr(a‘s during this period gave an average percent aat 
sound fruit of 08. 78, the yield varying in individual plots from Js, 11 
to 85.00. The small yiedd of good fruit, it should 1)0 noted, oceiirnd 
on trt'es prodneing relatively few a])ples. The average jtercdirai:' 
of end wormy fruit for these ])lots is 20.95, a great increase in ti< 
average for tin' plots reeeiving one late spraying and very diflVnii' 
from the data from sprayed plots where the greater number of wnrmy 
apples liav(‘ been injured by the .second brood and are therefore -i4- 
worinv. 

A study of this data as a whole justifies the conclusion for the Hue- 
son valley at least, that in normal years ^vdien the crop is abuudain 
.or fairly abundant, (3ne thorough early spraying, namely, withiii a 
week or tm days after the blossoms fall, should result in the prodn-aicii 
of 95 to 98^ of sound fruit. A slight gain will accrue from a s('"Uiu 
treatment aliout three weeks later, and an additional gain fn ui 
third spraying given the latter part of July. The benefit from be 
latti'r two is comparatively small, so far as the codling moth i> 'Hi* 
cerned, thougli ample to meet the cost of the poison and, in n my 
instances, probably the expense of treatment. Should there be 
cient fungous disease to warrant applications for this purpose, 
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r no tjiU'stum as to the a(l\1sah‘ility of addiin^ lutison in iln* 
■Mviiisrs. 

,fi crop almost invariably means a larger pta’crntaLtr of \M)rniv 
;,i if tile ]irosp(H‘ts are even fair for itood priers, the tliir.i “■pra\- 
, Ltttor })art of July) would at least justify \\>v\i hcrau-o i.f the 
a.il jiroteetion from possibly severe iiijurv and e(in>etpieiil 
die '•e(‘ond brood. 'Die second spraying', namely, three week" 
blossoms fall, miji;ht la* advisabl(‘ i‘sp('eiall>' if the tir"l appli- 
not thoroiijih for some naisou o]' otliei'. 


Pi 1 ODKNT F. 1.. W asuhthn : i\Ir. (^naintauee i" ihiwn to dis<ai<" 
Kflt's pa]>er, and I will now (“all on lum. 

A 1 .. (^b AiNTANcE: Doctor Felt is to lu* congratulated on the 
- r,eiinli"lt!nent of so larji;e an amount of {“\p(“rlnu'utal work in it'stiim 
o>!:i\ .‘ipplications against the (“odlin^ moth. His (“Xperinients havi‘ 

. \o lided over a period of thrt'e vtatrs, and during!: two ^(’asons. t('sis 
Ik (“11 mad(^ in duplicate. A larji;(' amount of diila has thus 1 (“m 
'■■ iju-d ;ind it eonstitiit(“s an important addition to onr know!edrr<“ of 
0 ]llje(‘t. 

Aiixoiie who has given att(“ntion to ('X])eriin(“ntal work witli s|)rays 
e.:;iai"t the codling inotli will appreciat(> how dithcult it is to arrange 
e-r o.cli work under even fairly satisfactory and uiiifonii conditions, 
ill nhtaiiiing a sufficient number of tri'cs of om* varit“ty and of the 
suiii' -ixe and fruiting capacity; in effecting tin* ])ro]H‘r arrangcm<‘nt 
plats, and the Helection and hx'ating of suitabh' tnM‘s for making 
‘"'iiit« liftin' fruit. It is always diffienlt to obtain from t In'orchardists 
to leave untreated for purpose's of comparison an ade<piate 
nainhi r nf trees. Weather conditions also much modify the results 
encciing the character of spraying which may b(' doin', and ellii'iency 
‘■1 'prays subsequently. To obtain conditions during a s('('ond and 
Oil!,; -.cason. (‘ssentially the same as those of tin' first, is min'h mon' 
‘ 1 ^ 11 ' 'lit . Doctor Felt in his three years’ expf'riments sf'cnis to hav(' 
able to overcome these difficulties fairly well, though conditions 
ici'.v varied somewhat, especially us regards tht* varietir's us(*d, the 
•ill' ii tri'es, the strength of the arsenicab and also in tlii' manner of 
-lit! applications, 

■’■ring the pa.st six or eight years, a good deal of (‘Xperiinental 
" ' ’ has been done in the vise of sprays against the codling moth. 
1 ■ !iiay 1)(> grouped approximately under tw’o headings, namely: 
\^ork done by western entomologists, under arid eonditivms. 
^^ork done by eastern entomologists, under humid conditions. 
'!'■ of this activity on the part of eastern entomologists, has 
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follo\v(‘(l (M'daiii ciiiistic but we are assured well-meant eriticis:;,s ,, 
the part of our western co- workers. More or less of controvor>v 
ari>en, and tliis has eentfTfal ]jrliieipally on two questions. Mar,,! 
ehroMolonieally tltesr are. first, the necessity or not of filling the 
I'aiyx (‘U[); and seeoiui, th(‘ sutficiency or not of the so-chlhai 
!*pray meth(j<l. Doctor Jtall of I'tah was the first to point o'a p,. 
inipor1aiiei> luider western conditions of spraying in such a wa^ a>v, 
force (h(‘ ))oison iiit(j tlj(,‘ inner calyx cup; and the sufficiency m i!., 
one-spray nn^thod was advocated by Professor Melander a yem- 
twr) later. Sev(‘ral eastern entomologists have now invest 
thex* a> well as oth(“r })oints in connection with the control of i;,. 
<'odIing moth under tladr conditions. It would now seem that siiih- 
<-icnl information on the subjcfd has been accumulated to wurr-i.t 
< Ira wing gcmTul conclusions at least. 

I'illifH) ihc, Innrr Cahjx ('up. Iteferring first to the matter of hlliiisr 
the iiuKT calyx cup, it s(‘(aiis clear from the studies which ha\a- lii-m 
made that a diffenan-c in laduivior of the stamen bars, as respcciv 
their sliriveling, must b(' admitted for the two regions under considr-r:- 
ti<m. Several nhsia'vers in the luist agree that on certain staiKbri 
{‘(Uiimercial i'arieli(‘S, tin' stanum bars remain turgid and effVctiviv, 
protei't tlie ciivity below from s])ravs applied during the period iL;;! 
tile ealvx loiics ar(' spr('ad. The filaments begin to shrivel, it is tn;-. 
as the ealyx lobes ar<‘ closing, but this does not occur for the iim^- 
])arr until it is loo lat(' to do ('ftVctivi' spraying. The turgid condiii''’ 
ot th(‘ stamen bars was w('ll shown by Slingerlaml (Journal of K coimi;:: 
iMitomnlogy, Vol. 1, ]i. :^;V2y and Sanderson to 20th Popnio, 
Xi'w Hampshirv .Vgricultiiral I'Atieriment Station, pp. 44:T44s 
this point stall's: “As mentioned above, the sepals usually (ii- 
aliout om‘ uf'ck or at most ten days after the blossoms drop. .\i d ' 
time the stamens an* still entirely turgid, ami no spray can lie feiv ; 
betwci'ii them, no matter how higli the ])ower or coarse the spmy.’ 
hrom Mr. Lloyd's experience in Illinois (111. Sta. Bull. 114. ]>. :Si ■ 
we infer a rathi'r diU’ereut condition as regards the stamen b.m^ 

In' was alile with comiiaratively low ])ressurc and a heavy sprev, 
poison the inner calw cavity of a majority of the apples treated, h 

not stated what variety ot a])ples wen,' used and whether tlie 
ing nas begun j'lroniptly afti'i* the tailing of the petals, or sonii- i;!.''' 
later. 

The expericiu'cs of several workers in the Bureau of Entom- "A 
substanti.'it.' on the wlioh' the results of Professors Slingerland m.'i 
Sanderxm. Mr. Jenne in Arkansas however, during 1909. i- 
cou^^e of exjieiiments on tlie one-spray method, was able in fre u* 
instances to force a spray below the stamen bars. In the ex])c ' 
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Air, K. 'V. Scott, during 1911, in Michigan, the omploymciil of 
j.irssure and a coarse spray did not result in poisoning tlu‘ inner 
. up. except in. occasional instances. It would appear on tlie 
^vi n - that \inder eastern conditions, the sj)ray is not forced to an 
ialfle extent below tin* stamen l)ars, though the (‘xtent lo wliieh 
ilii, done will vary with the age of the apples when tre:\teiL and 
with the variety in question; mort^ inhirination is needl'd 
,.ii ilii^ iH)int. 

K, iating directly to this topic is the question of whetlu'r it is ecci.s- 
Ml,-/ 10 jdace the poison in the inner calyx (‘up; it would appear, in 
|.,,A that such is not the case. Observations ])y numerous experi- 
iti(iiicr<, as shown above, on a single ai)i)lieatioii of a eoarsi' s])ray, 
iiiidt r high pressure, sho\v that in l)ut eomparativt-ly few (>as('s is the 
|i(i.inii forced into the lower cavity. The results from tlu' oni'-spray 
1)11 the whole excellent and fairly uniform, which indicates clearly 
dial till' young codling moth larva feeds mostly in tlii' outc'r calyx 
i-aviTv. Specific confirmatory observatimis an' at liaiid on this point, 
!i,,i:ih]y those made by Professor Slingerland ll.c.), ami Professor 
sandi'ixai (I.C.). 

77m (^iii-Spray Method. The above considi'rations relab' closely 
I.. tin- (.ne-s])ray method. Data on tin' effieii'ncy of a singh' a))plic:i- 
after (lie falling of the petals is tabuiati'd lielow: 

- qATl NlKXTOX HKSlLTS 0!‘ ONK-SI’IIAY .MiTUOl) ACAINST MnTlI AM) 

PLCM ('( IC'CI.IO 




l AffTitnciKor S|,rnyc<l ; I I 

f.n'c. I’. r ['i-r. i iit mIh ' . I’' !- I'. f n ni. 

(■(■m SijUIi-!. Koiiii'l. c-iii .'I'tiri'!. .■■"ji'l. 
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Jri H of tin; 11 r-NixTiniRiits, tho pcrcRntaj^e of sound fruit is 
00. In <>\u‘ in^iniifc t \':i. ’Of)), th(‘ lf‘>sniic(l nffioioncy of the treai: 
\v;is dm- to T lie (‘flVct of a stnitjus hail storm greatly favoring*- th> 
eiitnmrc of lli<‘ fruit hy the larvau Spra>iiijr results must, of c. 
ho coii'if iei'od 111 foil iK'C t iol t with the s(‘\’erity of th(‘ insect, 
percotitauo <if 'OUimI fruit <in the untreatiMl trees of tin* resjit 
experinifiit ' i< -liouii lor compai'i^oii. TIk* averaji’e of the ptu’eeii' 
of somid fruit for the otic— jiray uaUluxl for all localities is DLh'- 
(MUiij.iircd with an a\-cr:i' 4 (‘ of aS.M jier cent of sound fruit n; 
untnaitcd plats. 

A few' workers have aho uuii!i“ olisfU'vations on the idleet of ihi . 
sjtra\' method iti eoiiT rolling th<' plum furfulio. A surprisiu.i: 
of elheieuey ha> lieen olitaiiied hy a siii<il<‘ s])rayln«t as the ]>etai- 
and e;iti (Jiilv he aeeouiited for on the supposition that jiraeik 
all t he Ijeel le- are nut aiid feedinti at t lial (inua and thus ari' ])rae; 
f'xteniiinat ed. d'lie average pfU’ciuita^e of fruit free from cue- 
injiirv for the several experiments iu which this ))oint is rejjorli' 
Sl.lo a- JMtinpared with ."il.Tti [ler cent of sound fruit on milr< 
plats. 

.\n iutere^itiix riuesiinu eonies up in this comuMUion. Many lav. 
oil uiopiayed t ree> show tiiat Iroin two-thirds to three-fourl ! 
till' lir^t l.food hirwa* of tlie codliii,a' moth entiu' tlu' fruit at the e- 
end. .\-'^mnina that all of the yoiin^‘ hiiwue entering- the calyx 
killed, thi'i'e still reiiiaius some 2o to oO ]!er cent of larvie which 
m.ally eiitei’ the Iruil at the side, liased upon tlu' percmita^e of o 
Iniit oiii.uUed. ihe.-e al-Mi have heim de-t I'oyed. iVrhatis sulic- 
spray troin a sin;:le applicanou remains on the foIiafi’O ainl frui 
destroy I he xiiumr lar\ a' a> they are hatching’ '■■ome three or four w. 
lati'ix 

Notwitli-taiidiiu!; the exi'ellen! showing made liy the oiu'--, 
method, it is another (piesiion under Ixasteni or(‘lu\rd eondi' 
whetlief Its Use slnuild he reeoi iimmu [('i 1. d'lu' lU'cessity for se- 
applications of funyieides adds luit little to th(' ex])ens(‘ of m;.- 
ailditioiial Ireatmeui- with arseiiieals. If plant ])atiiolnnists -h- 
!)(' ahic to reduce lunu;i(‘idal appliwitions to one treatment, follov 
tlu' ilro]>]iini!; oi ih*' pi tals. there is no ([uestion ))ut that the one— i 
nudhod wauild eome into lar^e }a\'or hy orchardists. hut it sluaile 
remeinia red that the results, above indicated, have lieen ohtaiut' 
tlu‘ course ol e\|ienmeuial work where ])arti(*ular attention was i:. 
to t horonylmc'-s ; while such results could, of course, lie securci. 
orchanlists. they will, tor the most part, fail to obtain such a i 
jiercenta^e of sound Iruit. 1 do not heiievi' that entomologists w- 
at prest'iit he just died in radically changing present spraying sclici 
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• ('(Hilinp: inuth. lluui^li ()r(’!i:ir(li>is -hould 1 m- inadf full\ :u- 
t, d.^t'nr adoption or nut, with tlir results fulhiwum oiu- ihi)r.iuph 
iti<»n. 

, . tel' F('lt pri'seiits data on atiutlier quc'linii. i [iiu emiiia u liirli 
i.*< nion- or le>s tnu'i-ilaiiUy. naiiielx. the value ni dn' 

• ,r!ll liivtai till'uu or iour weeks alter llu- 1,’diiliL: nl llu- pelaU aiu’ 
)!:(' eodtinu; nioth l:tr\ae are liateiiiiiy in inaxiuiiiiii miudieiA 
.r-dii. wlui ji:aV(‘ eon<ideraid(‘ atteulioii le llii^ i onii 1 j , . r.-ii 
< • tlie re>uit of liis tests tlial :is rep:ariU ll;e valia nf ItU' 

Ufa ^2nd; tin- uni>’ eoiielu-ion pu>-ll)le i' that if iiu rain- iHi-nr 
■ -prav I, that application of Spray III wdl 1 e of licuilu lut \aiue 
i(i;'[ir,‘ty<‘d tree.- sliuu not ovi-r ot)' , wofiniiie-- lor ihr M-a-on. 

! r, atnient, it will l.e tinlei}, i< coll-ldered, ill eon IK cl a.i s with ll-e 
■;ealinent, and Doi-lur Felt's eoiiclusauo, ;itid <iu!' own. aaice 
udh ihoM* <if Fi'od-ssor Saiidei'-oii. When llir lir-l -piaxina, 
:..cn iiinitted or iiiija-rfeet ly made, a ocoiid appheatuni -linws 
'n ;idi heller advaiitatic. though it iloes not hy any mean- ovcicniin- 
, vurininess du(' to luis-ini!; llie iir-t treatment. In Doetni- Idi - 
• Id determine tin' \’a!ne of thi- application .-doin', hi- tiiial aceraae 

■ ■ <.i;nd fruit ior tiiree seasons i- a> com|iai'ed with hi- Inird 

ia<' <tf (i<S.7S of sound fruit from the unti'e;it<‘d plat-. 1 l.ieie 1- 
■ ■ differeiH'c ill favoi’ ol a sin tile appiicat ion ol a hoi it 1(1 per cent . 

\ - didimi to Professor ( iossard. this siniile 1 real meiil ,na\c a percent .-me 
diair! fruit of hhdO. as eoiiipaia'd with lo.Sli per eeiil Mtiiinl Irnil 
< a 'pi'avt'd ti’f-r's, repi'f'-eiil ina; a sa\'in^ ol lo.di fiei- rent ol the crop, 
r - ii-lhience of still lafiu' t |■(‘al ineiits a- atiaiiisl the -ei-ond hniod is 
'■iniciahh' to tlial jiisl (-itial. atid their value vane- in jitoj union to 

■ ■ d.iii'ouiihness with which the lirsi application wa- made. It- 
- 1- ■ 1 i- lal'iiely ajiailist the ynmia; larva* helore tliey have eiiteieil the 

■ ■ altlioii^h as shown iiy Idoyd, a ji^iod many laria- may -uceiimh 
- hr <'ffect of iioisoM sprayi-d on the fruit, after iliey havi- aetnaliy 
‘■VO hene.-itli the skin. Doctor J-'i-lt's eoiieln-ions n-ein am|)iv jn-ti- 
‘ : fr(nn tin* data presented a nd his con.-er \ at isiii in si ill recoin i m-r id iit^ 

ii-ii:d ihri'e treatnH'iits for tin- lerrilorv eon-idered hy him is 
- ''UiH-ndalile. 

I’iiKslDEN'T F. Tv. AVasHBUHN: W'e would he very Jilad t o lii :i r i raun 
'' one else. 'We ou^ht not to limit rliscussion of this i-odliit;’ moiii 
• -tioii. 

1. -I. ITkadlee: I have hei-n trenn'iidously inti-rested in the jiapei 
in the remarks tliat Itave followed it. We have eomjdeted two 
c of tests, comparing the mist with the dash sjiray. In the course 
‘ ■ '-’ir work, we saw tliat the nozzle' whieh Mr. Pall -Lowed was too 
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arnali, Jind usi'd a larj^cr on<', bat it didn’t seem to give a satisfin orv 
dash spray. ddi:it is, th(‘ drops broke and became too fine, and s., -v., 
simply tiirnerl tfie hole fna* of tlie ('dge of the nozzle and shot a .> 1 ;. 
.stream, which ran sonietliing like five or six feet before breakiim sn, 
using about sixteen gallons of fluid to the tree. We did tlial 
l>efore last, d'his last year we took the regular Bordeaux nozzle aii ; 
sfn)V(M[ it ov(‘r so as tf) make tlie edge of the hole catch tlie edgi* ci p,, 
tiozzle h(jld('r, and thus throw' a fan-sha[)ed spray, like that Mr. li^; 
lias de, scribed. Ifoth years w(‘ (‘xamined the calyx very carefulK 

see if w(‘ got any poison into it. These examinations, I am son\ i,. 
say, n-vealcd a \a<ry small t)(‘rcentage of penetration, and when | 
wimki'il up (he summary of tin' two years’ result.s, I found but lin;. 
in favor of tln^ dasli, as op])osed to the mist spray. Now', in oitl. ; 
(hat you may understand thi> nature of the data upon W'hich iIkm 
statements are founded, 1 w'ill say tliat our experimental ]>lats win. 
in all (aisi's. fiva- rows wide; that the trees for count w'ere taken finiij 
the middle row of each ])lat ; that the clieck plat was, the first vr.c 
on one sidi> of the ondianl, ami, the next year, on the other sid(“ of liii 
orelnird. We used th(‘ ch('ck-j)hit method. Of course, our chirk 
plat was the snim- size as tln^ otlau's, and we made our counts in tli, 
same way. \\c took into consideration all of the fruit that srl I'l: 
tin' trees si'lcctial, and wi' counti'd from six to ten trees per ])la(. I 
am c«>rtaiidy imdim'il. from our small experience, to agree w'ith lh- 
.statement of Ih'ofi'.^^sor (^nainlanee, that, in all ])robability, tln^ 
inal ring retains its rigidity until the calyx is practi(‘ally doseil. 

I'.. 1). B.m l: Mr. Ib'i^sidiuit. everyone is, 1 think, agreed tiiat lir 
first spray is (hi' most (‘Ilieient singh' spray that could be appli<‘<l mi': 
lest someoni' misinterpiaUs the tabh's presented, let me say tlial t!- 
second spray, or sju'ay nine days later, is never \ised alone in aciiri. 
field work, but only as a. snp])[einentary spray to the first one win!'' 
the conditions demand it. 

^\ hen \v(' havi' redni'ed tin* worms to 2 ])er cent or less, we us<‘ inih. 
the hrst spray to keep them ilowii. The ))oint is, if the w'orms ae 
rednei'd to 2 |)er <'('ut. thi' ellieiiuicv of the one spray is higli emua:: 
in eonueetion with th? addial tori'e of the enemies of the codling iiie!: 
to ki'cp the worms ilow'u to this ])oint. If conditions demand le":" 
than one spray one spra>' and then Iranding would lx* used le'-- 
1\\<i sp!a\s aeal banding, and for bad eonditions, tw'o early spi -'" 
banding, and lati' s]>i'ays are oftim necessary. 

>o lhai you may l)ett('r understand the conditions that we ec 
sometimes called \i])on to mei't in the W'est, I would like to call . 
attention To a i)ubli(‘ statenu-nt of Prof. E. P, Taylor with refer 
to the eoilling iimth, and. as I was also in these orchards with Prof- - • 
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r .,,r 1 ran also voiieh for their accuracy. In the (Iraiul .luncihm 
t. as the result of following; the one s])ray and the om* pimnd 
;.,v,,n ])ropaganda, the luiinber of worms incia'as^d m\lil we found 
<trchar(l as an averap;e of a lon^ s(‘ri(‘s of counts \'2 t<i ;in 
_jp; /lentlenieii, think of what s\icli a condition as tlial nn-ans. 

'jH'ay with one ]H)und of ]]oisou or ten pounds of poison would 
.pr oandi such a condition. 

i Mi tho otluT haiul, if Doi'toi' felt s c\p(‘!‘iniiait> wimm' nndrr vjniilar 
,,,n<iinons to those shown liy Saiidrrson's tables, and lliey pi’obably 
■A. ;<■ there w('re less worms to kill in th(‘ second brood llian tliia'c Wi-rc 
;p dir fir-t. rnd('r such conditions, any spray that is fairly otrn-icnt 
ai ii;r fir'T lu'ood would b(“ sufficient. If a wonii was left in itii' (irst 
it inifiht mak<‘ half a worm in tli(‘ si'cond brood not more, 
.s'nir. in the west(‘rii tarsults, you will nolic(‘ they iimreased from 10 
•h t'i times laHweim broods, and Ih’ofi'ssor (.b’aint.'Uiee -^how- ineroasi's 
.|. 'll Sll and more timi's bUween tlie first lirood and tin* sceoiid, 

\ow, under tin* eondit ions found in ( Irand Juin't ion. eiirhl spr.-iyiims 
lirl not pr(»duee sound fruit ami (lioiisands of busliels of apple> fell 
Ui liir uroiind ^^■ormy. lor winch boxt'S had liei'n ordered and ail pn'para- 
Umii- made to ship. All this as tlie results of a falsr in’opajiaiida of 
rii-- 'pray and oiu' pouinl of p{)is()n without roLiard to eoinlitious. W'c 
a<> lint want any of that in the West, And, yet, there wen- whole 
•Mility' in Utah tliis yi'ur in which there w;;s not a single oreli.ard 
'pmced more than once. Hut, if those orehanls slinuhl ^el more thati 
-or;! ]iei' ('(‘Ut wormy at the (aid <if any j>;iven yi'ar. tlie ni'Xt yr.ar they 
\\o’i!d tret inort' than one s]n'ayin^. W'e <lo not talk one spray or 
m\m >])rays, wv talk tlH)n)U^li sjn’aylnti and holding!; the worm' down. 
Witi nnml kta^j) in mind tin* difhua'm'i* in conditions out there ;ind the 
^'"iidilioim tliat Doctor lodt has hemi talkinji; about. 'There art* hiirli 
U' lulu e!iar<>;('s on our ap]des, ami in order tliat tliev may brlim 

l'!''lit. (liey must b(‘ al)solut(‘ly sound. You must also kt-ep in mind 

■1^0 the value of tin* AV('stern a]>])les is tiieir e<ilor, and the (ailort'd' 
■ipl'ic- ;n’(' tIh' ones on tlie outside of the tree, and tliose ai't- the ones 
Mi-'O et'f(‘ct('d T>y the worms. Our cdhei<‘ney niiisl be five times what 
■ ‘'UT' i' to liave anythiutt; iik(‘ tln‘ saim* results, so do not imderst.aiid^ 
I am talking this spray foryour ])eo])le. but we liave a condition 
'iK-et in th(‘ we.'tern country wliieh we eaniiot afford to fool with, 

a liglit to tlie finish with us and wi* have finished the codling moth 

■ ^ we have gone at it right, 

-i^t one more thing, I inad(‘ two mistakes in my fii'st hullctin. I 
' ' t to correct them publicly, I stated tliat 1 used S.') pounds ]\rc<- 
■' ami that was because the manufaetur(T said the ]mmp furnisiied 
■■ 1 had no gauge on the pump iit that time. Since putting a 
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on, J fiiul that wo fiuVo never hsed less than 120 pounds p^e- 
Thf >iM‘oii(l iiii-tnkc was recouiinending a r^enoca nozzle for the di . ; 
sjiray. i have m ver used one then and supposed that it was tin • v 
as thr inn' Bordeaux. As soon as I tried one, however, I foun. , - 
my mi'lnko :ind have he(;ti eaioful ever since to specify the 
H<ird('aiix type a ad warn peijph' against the small one. 

1 am somewhat siji 7 >rised to hnd that some of you hav<‘ liad 
sueee'> in driving the poison into i1k^ calyx ('U))s. There sc'em.- o 
n<i (pK-'f ion aljoiit oiir doing it in the ^Wst, as 1 have fre(juently f 
iued <>r(‘hards \vith a hand lens and piaalieted in advance thc‘ m. , 
th.at would re-mlt from the spra\ing. Tlu'se conelusions have ■. 
h;i.'<‘d on ilie amoimf (k' poi^o]) sraai in the (adyx, and have lu'eii !■ ■ • . 
('(Ily -ia'ec--tul. I took a satehel full of a])])i(‘s to the Xorthv,t ■ 
hdaiit tloiwers' A<-oeiat ion, cut them o])eit Ixdore the growej'- 
))ut fheiii imdi'i' a niisei'oH'o])(‘ and showed llte |)oison in tin- i ■ . 
eiip over nin(‘ moiillis after lln* hi'^l spraying. 

M. Ih Vki.’y: Our experieiu'c has been that we could gt-t 
down into (h(‘ ealyx cup lu-tter in tlie Hudson Adilloy just afti 
h!<>>soms dropped, lu'fore tin' siaiiif'iis sliriveled To any' extent, a - 
we could later, heeaiwe lat('r tii(' stamens a])p(au‘e<l to bar om. 
dro))^ i,\ \v:ii(<r. \\ c u><‘d aiaenate of l(‘.a<b and mad(‘ exainiii:;' ^ 

lor peiictratiiiii immediately aflfa’ spraying, and if anv dnpis 
seen r<uielude<l that lliei'(' had Ix'cm ]tenetrati()n into tlie 
<-aiy\ {'Up. 1 1 n.ot. we kmav tiaa-i' had not Iteen. \Vc looloal In; -- 

Il<!uid lielota* it had ;iii opportunity to dry'. 

d'. J. IIkadlkk: 1 hav(‘ luam wondering if Air. Ball made a sa.w 
o) tin' eloping oi lin- ealyv ciij) i?i relaliuli to the maintenanc(‘ of rig: , ’ . 
ol tin* st.aima.s, whether in the \\ ot this staminate bar aetij.Av 
shriveB tip ;iiid bnaiks down, before ihe closing of the calyx cu]). 

i'. I). Ii\[.l; ll is untort iinate of (‘ourse tltat we do not havt- It-i :' 
win applet 111 our wtstt'ni country. 1 think J luive in this publiig a. 
hiTi' a copy ot a sketi'li in whicdi is shown the relation of the shri\ ( . 

of the stanams to the lime of the closing of the ealyx. At tlie 
in oin wotein apph's that the calyx cups liogin to close but are -a.i 
ptiite o]am. th{‘ stame;i Itars are tliick and fleshy and close tttgve'r 
likt' tlu' (mgeis of onr's liaiul. At tlii-s time it is very hard to fm*- 
liquid llirough. Nonu' can be driven through, however, by diTa^v^ 
straight in (In, High ihe center where they curve out. Later, whiai us 
green calyx [<T(s nav(' (‘umc to a nearly upright position is tlie aa.c 
tliat \\,‘ d(» i.iir b, ^;t \\ {irk jirovided tlie nozzle is held close enough r’ci 
tlie spray dnveii 'Straight into each one of these narrow funnels, b.v 
this time, the staiium bars, as you look at them from the side, hcvr 
btaome cm\ed and twisted and somewhat shriveled, as shown in 



CODLING MOTH DISCI SSlO\ 


iii: 

I'rTUtT, aod there are ina.nyV|>;iees tlfi’miiili whidi raiu'ui ran hr 
, . It is a. fact that last sprays in ihr fall ef thr year uiuai .1.* 

, . r;j!tle calyx Jtooil, as at that tiiiif' the itrowino’ applr ha- aeaiii 

_ . . the calyx cup aiul niuri‘ poison can hr iui’rril in. 

I ■ -ij.that when 1 come to investigate ihr s]ii‘ayiu^ .if ihr-r that 
not !ia<l Jiootl results previously. 1 usually tind that ihr\ do n.a 
iH'ir nozzles close eliouiih to the hh^-s^mi- and do uol iiirn tl,r 
asanmd sufticieutly to ^('t a straiylil drive on r\rrv aiiplr. It 
a ealyx on a western api)]<'. yon have a calyx wonny apnir 
, rwvy time, so wc do aclnally s]iray in tl.r wi'-imi lannurv 
u- ai'(' satisfied that tlieix' is not oiu' apple in our Innidivd ini 
, • i - that has nut hei'ii driviai siraiitht into. ’I’lii- i- tn-i eoii- 

■ oil our ]>arl. You eannol away from (hr fa’d- itie-ruteil 

■ ■ records when' we have had as many as four winans to an ap|>le 

. ra-es ami vtd as lii^h a- hi) ])er ecait c.alyx (dheiene\. Tlidr 

. M'ii-lion in my mind eillaa' Init what the yiiatler per cenl of 
; dinoi, is done in the lowru’ calyx ca\'ily. If y<tu fill the lop ea\ily 

• ihr -taimdi bars with jioisoii. wIkui l!H‘y -hrivrl then* 1- a roii- 

; hio liiodih.ood that some of the ]mison will hr knorkrd off and 
: '-o; into t lu' lowci' cuvity. and increase the anioiml alreads' dri\‘ei! 

■ : • O', ll i- also prohahh' that, w c <i('t a eon- idem hh' (dlieirney due to 
c'ran.m'imait of tin' })oisou on the tn'(‘s during the -iiinineix TIk* 
liiat has been placed on tIi(‘ leaves ainl hath of the sinalli-r 
' ' ' s and twijis will, as thc'y rub loe;(dlier. lend to fall on the louer 

• and yive a hij^hei' ('fh<*icucy there t h;m wi* j:el on l hr upper om^v. 
h . 1 . 1‘aukutt: I am (juite fretjuently ('oiifronlnl \\iih -onn' ;itioni- 

: .o oiits in s]irayiti^ for tin' cofllinti; moth in New ’t ork. 1 am at 

-nrpi'ised at tin* stitisfactoi'y rtdurns oldaiin'd by Mime (tf our 

in ^j)l'ayin^' for tins ])('st wlnm coiisideriiie: how carele-dv the 
■ ■ i- pi'rfortiicd, Tlu'n tlu'rc' are other orehardist- who. in spit<‘ 

' ■■rciul s]>rayin!j;, exiicricuct' consid(‘r;dth‘ (llllieulty in ohiaiiiine a 
! ■ '"tcd'.lr amount of ]n'otection. One of the tireat heindits that ha-* 
ucrivrd from tlie discussions in recent years (ijMiii methoih ol 
atititr the codlinjj; moth is tin' emphasis that ha-' l.ieen placed ujion 
‘ ' ''"'''luhness <,f treatment. Tin' disi'Ussion of^this Md', ind at Ihdti- 
led me to make some tesl,s to determirn' how far the -prtiyine; 
'e '-oitre pc-mdrated into llie center of tin* hlossoni. part. We u-ed a 
-wi -pressmx' sprayinji; outfit and cochiinail to st;dn the mixture huf 
! surprised how ineffective was <mr sprayiipu; as lanidmded in our 
•■aei la-liion. It was ap])arenl that wc were not takiii}.!: (‘Uoimh pains 
'''-at all of the blossoms, nor wen' wc usin^ cnonj^h sjiray maicrial. 

I 'MV,. encouraged our grow'ers to use*.sj)raying mixture- more 
' hdly and to spend more time with each tree. When the liordcaux 
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iiiixtun* was roniinonly V-mpluyeA there w’as comparatively it*;, 
(latiK<*r in arenehinf/ the foIuij,^e; but the lime-sulphur soluti. 
larj^ely usjs! how, and because of the danger of “burning’^ the 1- • v,. 
we are eonfronKsi with tlie situation of advocating thorough .spr;:\i:.^ 
for the codling Jiiotli couphai with :t warning to use the liquid in i iiri- 
mum ({uaiilitics to avoid injuries to foliage. 

IbtKsiDKNT F. J.. W'ASiim iiN; Did yon look for the coehineal i)i i; , 
ower r alyx cup'/ 

F. .). Pahuo'it: Ves, 

Pkksiuknt F. I>. W ashiu’un: And find tliat you didn’t get th;u 
P. .1. PAitKOTT: Well, I w.as suipHscal to find how little of tic c, . 
•hineai reached the hoci-r c:dyx cavity. W'e failed to se(‘ it in 
low(U' <‘aly\ ca\'itic> ol most ot tlu' li'Uits. I should also like* to v;. 
that we have ;in orcluird of about thlrty-fiv(“ aeres, said to e(Hi!;i;:. 
upwards of StKI varieties of apples that I am sui)pose(l to keej) iV., 
from insects. I tak<' a great deal of pride in sliowiiig visitois li.. 
fre(-<loni of the trei's from San ,lose scab' and various otlier insc'cts. h ,• 

1 am (‘onslaiitly surprised at tli<‘ numlHU' of wormy apples that appc.i:-. 

I am pu/zied .at my results and I have oft(‘u wondered if some we>i( i:. 
(‘lUoliioIogisI could iiit'ol'iii me liow to reduce tlie iliinilxT of wnii!;.. 
fruits. I ;il(i-ibutc my tailurcs to the mixture of varieties and ii.' 
pn-.<i‘iice of iieglect('d oreiiards in tlu' neigiil»orli(>od. Then* is i;m 
appn‘ciahh‘ -liriiiking of the st:iiiicns, and it would iu' im])raelic:ii'.‘ 
|o alt(‘iiipl to reacli the lower ealyx (aivity, 

F. ! ). Sandki^so.n : [ agna' heartily with Professor (^uaintance i:. 

this matter. Ther(‘ is oiu' thing, it scfuns to me, the entoinologi'V 
might stand for it! ilu' Fast, and that is to get nw'ay from this id'-.: 
j)f spra>'iug a week or ten <lays after th(' hi'st sjjraying for tin* ^-odiiu: 
moth. .\ hit of .>pray pump companii's anti n(‘Wspa])('rs kt'ep 
insisting on ih.al recommendation for th(“ codling moth, but 1 lia!!''. 
it ought to be tlirt'c w(H‘ks after tlu' first spraying, as far as the codliii: 
■moth is eoncernt'd, I find a good many horticulturiists reeomiiieiidita 
a week or ten day>. after (lie first sjjraying, l)iit I don’t lielieve in it 
W ,1. I’AKuon : d’lu' reason for that reeominendation is that ti:' -*' 
is <langcr tif a \ery lata; inhalion of apple seab, which sometimes make' 
that treatment advisabh' in New York. 

SKeuKTAiiv .\. F. PnmKss: Mr. President. 1 would suggest t: :iV 
inasmucii as {h.t'ia' art' many good men in the western states who av- 
thoroughly faiiuliar with Doctor Ihill's sjaraying method, tha' 
might )’(' a ganid idea for some of our eastern institutions to obr.on 
out' tif thosi' mt'ii as an as.sistant and try the method here in all 
details. They certainly develop entomologists in the West, ano 1 
tliink it wouM lie a very fine thing to have that tried out in the I 
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Station where they need another assistant. (ii>t a man. trv 
• , , and see if it is possible to seeiire l)etter results. 

\ (^caintanck: Mr. President, 1 am laaninded by Mr. Ibiriios’ 
;i, ' k lliat I have in my ottiee force Mr. K. 1,. .hum', wlio was for 
vt‘:!cs eoimeeted with the Washinjtton !<'A]H‘riim'nt Station and 
:wd years 1 believe, in a careful .study of the coillin^ moth in the 
d;.!, of Washington in connetdion with Professor M('lander. 1 think, 
o , t. inrr.that Mr. Jenni' is thoroughly familiar witli western methods 
U'lMyiiig. He was in eliarg(' of the spraying operatittus at Sil()am 
.\rk., upon which the l^nri'iiu lias [■(‘porl ed. We iherebtre 
’■.ink m this (uise, at heist, tiial tlu' sjirayiug was done b\ a tnit' wesi- 

\\ , II, ( ioonwiN : During lln‘ last few y(‘ars oiir results ju tlie 
u-!;-\ing experiments in the Ohio Station orchard were A'ariable, 
Ti.i- differeiuM's in the number of wormy :ipj)l(‘s whiao llie ^aine kind 
'praxs were Used and the saitu' inmilaa' of ,apj»lieat ions wa-re given, 
" ou'i 'rising and xvas dui'. we di'eided, lait iri'ly to \ arietal iliffereiiees. 
Tii' S'e are <ndy thri'c tri'i's of each kiiul in tin* variel\ orchard ;iml the 
iv-iiit- obtained weri' vi'i'v striking lu'cause of the widt* longe of varia- 
'a'ti i\\ liie pi'i'centagi's of wormy fruit. Soim* Irej-s liaviiig h>< lli.-m 
CA' ivr per cent wormy whih' anotlna’ In'c in iht' same )ilo1 but t»f a 
'iMh-ivnt variidy bad almost forty pia' cent wormy fruit. 

lhii>li)i:\T F. L, Washiu'Hn: It might be a good thing lor llu‘ nwii 
aii-rrsTcd in this subjiad to g(‘t togetlu'r wliile wi' are in Wasliinglon 
:iiid di''<■us^* this snbjia-t. 

.\dinurmn(‘nl. 


Frida ij, I)(('ntd)('r , 1 . M. 

IhuAmKNT F. L. W'ASHuruN: ddie first ])a|)(T of the mornitig n \*\ 
'o'lni W. Heno'k. of Niwv York. “Notes on the (‘onlrol of 'I'hrei 
'tree Pests." Mr. Herrick, 

NOTES ON THREE SHADE TREE PESTS 

IW ^\^ Hkhhick. ItJioai, .V. )'. 

The Elm-Tree Leaf-Beetle ^didcruvilla hdiolaj 

I'-*' >l)len(li(l (dm trees on the campus of Cormdl I niversity haw- 
' ’ ■ "0 badly injured during the past half dozen years by the leal- 
1" ■* that ineasur(ks of control became im]a‘rativ(> if tin* trees witc io 

' ''■(■d. Fortunately, the University authorities riailized I lie gravity 
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of the otiiation ill and naturally tunietl to the Departiii. - . 
f(ir lulj). 

T!i( prohlrni ><'Liiicd a rather lar^e one and I was surprised ;■ : ■ 
huu liiHc drdiiiO' data tluTe really was to Jtuido us in inaki, _ 
coitnaic I»f till' ro>t of >i)r:iyiu^ shade-troos, or to j!:ive a read 
<liia.{«' idea of tlif kind of oiitlit to use, and the most eeonoini.- 
effective met hod- n\ afcompli^iiiii^' tlu' work. We have n< ■; 

St mi lima to offi-r in tin* way tif new in(‘tho<ls or ap])aratus, but ■ 
reeded in -prayiiia tlii' trees with rather ji^ratifyinj;' n^siilts in enni.: 
the beetle aiid ill a fairly ecoiiomieal manner, ^^'e ho])e. Im. 
to improM' the work diirin,^ tIk' emniiiji: seas(jn. 

'The fir>( (pie-linii that j>r('>eii1ed itself, of j-ourse, was tlie :• • 

of appar.at m. ()ur appropriation was not lai\i>;e and it. lla ■ 
Iteeaiite tie('e'v>a I'v to limit oi I r-elv{‘s to reasoimblv iiiexpensi'-' 
tried outfit-, Aftei“ iiraeh eona'-jiondema' and several inti.:/ 
with aai'iit-. we <!ia'ideii to pui'(‘ha-e a Tfardie Poaviu' S]>ra\'(a' . 
triplex pump, lldk eii^ima 2l)(l-^allon tank, 12~foot towei'. ' 
lead- of ho-e. each 100 le(‘l loii^. alid two (‘xtension ])oles. one Ji .. 
huiaaiid the<eher 12 fiaU in len^lh, and a Friend Hilly-Orcliai'd 
with a II. Ik engine, ('alifornla mod('l ]nim]e S-foot to\v(>r and - 
e(|uiiM!ieiil like the former outfit. With tliesi' outfits, and 1 >ot;. 
t'lnineiil -at i-iaet ion. we weri' able at all tiiiu's to imiintain 17d u- 
poimd- oiiid o\ ('i’i pre^.-urm Om* man reinaiiK'd on tlie towr;- . 
with lii.- 20-n:oi (‘\!eii>ioii poh' and Rord{“aux Xozzh' was ai ■ ' 
reaidi the top- of the veiv hiuln'si tre(‘s. The man on tlie tie : 
ran the laiaim', dr(n’e ( he team, and sprayial the loAvi'r branelK's. i ■ 
so-ralled torcinaii direvtrd the woi“k. mixe-d tlu' solutions, atteti''.., ■ 
breakdown-, i-liniiied trees if iiraa'ssai’v. mid kept thing.s . 

iCeuri'al, 

^ ’Vtvi' l\v-\ -vv;-.y\n- wu- made h-oiu Mwy \o May awdWe ->■■■> ' 
from .bmr 12 to Jmm 22, 

11 r‘ u-cd ,) //•>. of arx'n.'ife of lead tii(' hr.-d- time o\'('r ika' c- 
am! ibs. to .‘)(i o-allons of ^eaO.T th(‘ .sc'cond lime. 

A eare-tul and d('tail('d ri'eord of tlu' aetiial eo.st of spraying Tie 
was k(‘)U. Mo-t of ;1 k's{' tree- W(>re large and all of lliem stood .■ 
tlie stnaU and neai- our water su])plY. It cost $133.37 to spray u - 
tiee- oneo or .ili./e per tree. On tlie average each machine spi.:}' 
ot>t tiee- per Ua\ oi eight hours, or ^ tiN'os per hour or a tree ^ 
every l.P; rnmuies. On nn avtu'age mt used approximately 18,'. gsk"^ 
of liquid i.> I aril ti'(M . 

A tleiaiii'd eNamj>le of a days work on tlie largest trees wili -i' 
enen a i>etter idea of the cost ot spraying such trees. On June hr 
the t\v(, nuu'him's hegan on the largpst olms on the Campus, nai-' l'. 
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,111 the Library south alon^ ibuL C'nitral Avruiir. Ti r 

rhines sprayed 59 of these very lar^e lre<-. Th.- <Hvt ,,! ih,' 
,i teams was SIT. 00. the arseiiati' of K-ad sr>.r,l,\, tin' 

Ml .s23.00'O which is at\ averajie of 10 . Cm' per itrc. 

;here arc about oSO trees ou ihr I'nivrrMiy ( .mnit.h (!i:a 
.;.vi'd. About too of these Weiv soallored ovrr tlir U.rp hill- 
P of the l)uildin^s and aloipj; I uivt'isily mikI sti-wari Axi nui--. 
:i tlii-so trees were a mile from (Uir water supply ami th.' mai.'i'- 


Mcatteia'd and tiot easy to rea<‘h, It I'H'-l . i-M-la- i\ c i n- 
S101.90 to spray tiieo' uvo> luiee or an av.r;:'-.- 
r,,\imately S8e eaeli. Tlio ^‘altored tive> jmi meal imi. 0 
avoraiii' eost of the wliole, i|uile m.-Oetiallv. It all m li;.' 
-tood ahm^ stri'ets and ri'aomably near a waO f wmoly i!,e 
. n.-i would have falh'o I think, bek.w TOe. !i tnek th.' lu.i 
. len days to make the first sprayio” and elev.'O .ia\' 1<' make 
•niid, 'i'lie sceuiid s])rayiiin ua' d.iiie lOiiri' llim-omj.ti!\ ami 
much mon- leaf surface to cover. He tiir other ha m L exp. ri- 
a ]iiad(‘ the imm more ellieieiit . 

aammion of thesi' notes on tin' elm le;if-l art 1 d.oiiid lilo- to 
.. work of Sparolrichtnit ulohullj) nun in killinu -■<>!>- tii.' 
im pcwly eiiK'r^i'd beetU'- of the fir-t -eaer:ilma in .ii.' iall. r 
. .lulyand first part of Aiipi-t, and ;i areal majority oi ilic 
c the second brood in >r-j)tenil)ei'. 


The Elm Sawfiy Leaf-Miner i /v/Z/o. /.^p/oeca .d;/ro 

aiiif'r is iireseiit at Ithac.*) and injun- the h.'mihdi :ind .-eoteh 
> rv o'verely. Its life history and habits were mv.-Mniaied by 
ie IVofessor Slinti’i'iiand .-ind described in I>nlictin -•).» oi lie 
^ h.xiierimeul Station. No adecpiate method .if eonlml. Imw- 
been found up to ifUl . so far us \ am. uwav". 

■alinii till' pi'netratinjr power of eerlain contact loM'd irnle.^. it 
< d to me that pos.siblv tiie larvm ini^lit i>e killed in thmr mine.- 
k-av.'s lu'foiv they emise.l much injury. It wa^ with a fm-l.nn 
l.owever. tliat I sitrayed a simdl Scotch elm wliieh had l'"n 
injured. , 

mixture consisted of Ll:iek-l('ai-4() at tlie rate ol on. La on 
s aallous of water with four and one-half i)ound>‘ of lamidry 
- .■)() .i-allons of water. The aiiplieatiou was madi- in Ab.y .pmt 
tiny mines had bi'jjiun to show in the h-aves. 1 he efiiti ua> 
^nrprising. I examined a Lireat many of tin- siirayed leaver and 
larva had apparently been killed within a compai ati\< l> ■ mit 

aiU'n.k'd to use but two pounds of soa]) m oO hui h\ .. m. 

'ikuion four and one-half pounds w(*rc used. 
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tiiru', :i\ IjcfoH' th«* iniiM* had bt'cn perfeptibly enlarged. 
eoiitra't, later in tlie season, between th(‘ topmost branches, w;., 
wf‘ could n<jt reach and tlie lowtT brandies was very marked, 
le;L\'es not :>i)ray(‘rl Were almost completely rnimMl and l>ecame wi !,, .. 
and nio.-'t un.-ij^litly. 

Af)parently tlie elm t(‘af-min('r can be controlled by spraying wei; • . 
toba<-eo extract and sf)ap. W 0 sliall have an ojtportunity to n;;ik. 
muel) more extonded trial of this nn-thod of control during the ■ . 
si-a.'on. 

The Larch Case-Bearer iColcophorff lariceUa) 

1 have lici'ii giving [‘OMsiderabh' attentioti to the life history :■ . 
po-'t on l;irr||(‘> iliiriiig tln^ past tw(» years togi'tlier with an aiii-::." 
to find a practicable and dlicirmt method i)f control. 

This iii'^ect j)as.'>es th[‘ winter in its fall eas(' attached to the hi'anr;^. 
of the tiaaa (hi A])ril Tth. bi'fon' tln^ buds had Ix'gun to swei! 
bolon* tile hir\'a‘ bad lelt their winti'i' jiositions, we s]>ra\'(‘d a ii;:.;. 
inle>(i‘<l tri'c witii iiine-sulphiir at sc.ale stnmgtiis. Tlndime-siii].; .■ 
was the home-made comaaitratcd and t('st('d 29° Baume. h a ■ 
iliinted 1 to 7 and thf' tna' thoroilglily eoatial from tO]) ti) liuiin:;, 
d'he next day there was a heavy fall of >now. Tin' subs('(pient o.: 
or tour day,> were ch'ar ami >unny. 

By Ajiril 27 (h an (‘xamination of tlu' trc'cs showial that tlie buib . 
startl'd and diat on tlie uns]n’ayed trees tin' larvie had movi'd in i: 
lea\’es. ( )ii (lie sprayed tree, Imwi'vi'r, not a larva bad h'i’t its wiiia- 
position. (Ill May otli 1 ('xaniiiu'd many larviC and found onl\ 

1 ha others weri' drii'd up and (h'ad. In subseipK'nt (‘XaiDi!;:- 
tioiis 1 wa-' unabli' to (ind that a. single larva had movt'd froiu 
liiliernat iiig [insitioii to tlu' leaves. It woiihl seem that tin* iic,'- 
sul]diur at x'ale streiigtlis is highly elficii'nt for this particular pi'* 
at h'asl. 


PuKsinKN'r 1'. 1.. Washbi itN: Discussion of tliis ]'»apf‘r will 
alter Mr. Burges> paiier. “Some Sliade Tia'e Ih'sts in Kastern Mc" • 
chusetis.” 

SOME SHADE TREE PESTS IN EASTERN MASSACHUSETTS 

T h. bru(iKs.s. Mclfosi' H ighhuidft, 

Ill tew sections ut the country have shade trees suffered more iiei:. 
the attacks ot injurious insects than in Kastern Massachusetts, b'"' 
region lias not only had the usual number of native pests but m'l-. 
time to time several introduced, and very destructive foreign 
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:iiiil lodgment and hav<' eansed more damagt^ than tliey wvw 
tied to in their native homes. As a result ol' tht‘ thn‘alein‘d 
.. lion of tret's public interest has btam stimulated in tin* matter 
,v,i e i' doidttless triK' that nnjre ^Ynrk is now being done on sliado 
iu tins section tiian in any otlu'r region of the sanu' si/t* in tin' 
I'nilfd States. 

Aiiioiig the very serious Kuropean pests that have been introduced 
ihe gypsy moth, the browU'tail motli, the I'hii leaf beetle, the 
,..).;ird moth and the Euro])ean bark l)eetle. [luroptmja.sh r ninllts- 

• Marsh) which latter is causing enormous damage to elm trees. 
,.o,n-,ialiy in C anibridge. 

Ill the early nineties, when the gyi)sy moth was Ibund in the sub- 
.;t.- of boston, much interest was aroused in juoteeting shade trees 
aid forests from this destructivt' pest, tmd as a la'sult new melho<ls wen* 
drvi'ed for carrying on warfare against this insiad and excellent results 
siriv -ecuiaal. During the summer of lSh7, when this inn'ct was 
aid* r foiitrol and when its capacity for liarm had been redin ed to 
-■:r!i an extent that it could b(' controlled by what would be now 

• Hii-iderrd a moderate appro])rlation, it was discovered tlial anolher 
ljiri'pe:in j)est, known as the bro\Yn-tail moth, had bei'ome e^tablisln'd 
,a till' "am(‘ region and was causing considerahle injury. 'This dis- 
■ "Vrry was most discouraging, owing to the haet tiiat liie annual 
-xiNiioiture for keeping the gy])sy moth in cheek >eeined to lie as 

iiui- a'' could l)e raised for such a ]>tirpose. both iiise<-ls. liowe\’i‘r, 
A'-M' fought hy the best means that were then kimwii and in I'ltlO, 
Aheii tlie State work was finally discontinued. lhev were under >ulh- 
' lit I'oiitrol so that no serious injury was heing e;iusrd in tlir ia>l<ieu- 
V li >rCtillU>. 

Dining the next four years tlu'se pests increased enormnu-ly ami a 
oiii ainoniit «)f damage result(‘d. In the meantime, however. I heir 
'■•'vD on the elm trees, was su})plemente(l by tlie aiuintil appe.aranee 

-ii" elm had' beetle, which causeil ])(Tinanent injury if no remedies 
aiiplied. 

b:i' eoinlition stimulated the interest of the* eiti/.ens tlirouglioul 
‘ic : !ii'ete<l section aiul much molK'y w;ts exj)eiided liy pri\a1e ownei>. 
' 'A' '! as iiy some of tlie towns and cities siiiToimding liostou. for the 
of itrotectiug the shade trees within their boiMer'^. 

Vi-'T the State work was resumed in IdOo more aiii'iition than 
' ' '^as ]>ai(l to tli(‘ protection of trees in the eitie> ami juildie )i;irJ<s 

idiongh it Inis been confined strictly to fighting the gyp<\ modi 
‘ brown-tail moth, it has arous(>d interest and coHed many 
’ ' ■ ' as well as many of the cities and lown^'. all of which ar; pro- 
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vidi'd will) tree uanUii', to protect elms from the r 

ol the chn ie:!.l lif'i'tle. 

Tlie eniHiit!<tI! of the tree.->. ;it th(‘ present tilUO, is ;i hlirly Ji'di- 
feitinii (i)' I he e\t)'i!t to wliic h ♦ he (‘iti/.eli^ l)ee;ii!ie ;iroiis(,‘(|, hut e 
ea-'i-' Work w;i- Hot heoiin until iil'ler it wns too late, and a> - 
eiiormoi]' (hitn.'iyi' ami los.^ to the tl'ee> iias iieen stistained. 

The reeeiit dio'ovd'N nhoiit of the leo])Mnl nu^h. / 

pllfiiia L. ; ill i'o'toti vieiiiily and the flndili}^ of the liu ■ 
elm hark hectic in ( 'atiihiTlei' ai'e two of tin* most diseouraf^ine f, 
of the caiii|taicii hii' the protia'tiou nl shade trees in this ref^ioii. ■ , 
of tlie-c in-cct- Work 1 i ticaih the hark ainl the injury which tia". ■ 
i-> inco!)-jii( iioti'- iMitii it ii;'" | irooa'ileil <o far that it is dilia • 
repair tht' dainalic, or to lic-li'oy or che(>k th(' p('sls. In addi' . 
t he inx'Cl ^ ali'cad \ liicnt ioliei 1 , it should he siiirl t hat 1 he Sail .ho. . 
i*. caiihna nnich iiijur\ to 'iich <had('s tret's and ornamental pi; ■- 
it part ii'ularly lavors tor loo; 1 and that t his dania^e is incia'asinn : ■ 
(hall dciTcavine I'nmi year to year. 

I’he tim^oi'k moth il niitnictnii jxi h S. it. A.) ocea.'io' 

hciaumo ahnndaiit enough to cau>e serious injury, hut the (H: 
atmlait. cd doc- Hot compart’ with that eauseil 1>\’ tlu‘ ])(‘sts whiia ' 
already hcim immtioiicd. Owiiiy to the numla'r of ins(‘Cts eono ■ 
and their different haliils of life, it is inipossihh' to lay down at.: . 
rule for Ire. itmmt wliiidi will lie elfeetivi’ for all. The cheaiic-- 
most sal i-taciory remedy for the ^ypsy moth and the elm leaf - ’ 
(•oiisist.- in tliorou!^hl> snrax in^ the times with arsenate of lead. ;■ 
ten p<Miiids tu n!i(. hundred c-iUni)- of water, as eai'ly in the su;: _ ■ 
there i> a -n'heieiit iolia.ir'e lo hold the poison. 

for ttiis purpos, hiith powi-r s]irayinj>' machines have h*een ]Ma 
during the [last hwv ycairs. ddu' iniprovennmts made in these >})!; . 
nozzles and other eijuijinuait liavi' resulted from the ('\])ei'i': ■ ‘ 
<‘ondueted uinlei' tlu' diriH'tion of Mr.'h. H. Wortliiey, who h;'' :■ 
eharite of tlu' work oil the -rypsy moth for tlie State Forester of .M: 'v- 
eliuM'tts. Sevi’ral improverm'iits have also hemi made hy Mr. h. T 
liojiers, SiiiH-niiteudent of Moth Work, for the U. S. Biuv: a 
hintonioloLiy. 

ith th(' iiiijno\('d outlits noiv in use shade trees are spraveei !!' r 
the jtionnd. so that idiinliiu”; is not iK'cessarv and it is jiossii '■ 
ji;iea(l\ itieieaM' (lu‘ nuniher of tii’es that can be treated in a ' 
da\. and tlii' im chinery is so riTalile that very little time is he" y 
hnaik do>\i;'. [his Ims jrri'atly decreased the cost of treatniec 
tr('(‘. 

Ill tioatiiiii; tot the brown-tail moth it is iisiiallv desirable V' 
oh the hibernating webs of the insects and at the same time it i- 
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lo treat with ereosutt' sucit ,i:y|)>y indtli M' r;tii hr 

r<nitroi work for tlu* lenpnni iiintii is far nidtr ilitlifiih niui 
• . U' rvi(i(‘nt that it tlu' tna's arc krpt in a viiiunm^ ruiaiil idit. 

• ^ riry from the luintiuain t'im i-ark i'crilc nui'i l-f rchiirr.i o. ;i 

ritifs aial Town surrcuiutiipj; lhi>inn cxiKaal laiaf suin'- o| 
:icli year to eare for llieir -iia<!i' tri'es. h is laii iita'iintiiinii 
•.i\vti to I'Xixaui S[,0()() nr naire aniuialK fer elm lr;a' h.(alr 
aa ill addit iolt to tlumaist ol eoin I'diliiiL!, t lit a\l''\ iiicl ii mei 1 1 f 
-:ail moth ami tor other shade trei‘ work. 

, ,, r!' the most strikiiiu; ('xaiii])ies tiial eaii Im loimd m ike traiia! 

■ mini ami whieli illustrate tlu' inieresi ihat i-. tiiMniu -i. ,1 m 

tins kind is in the treatment of the trees mi hi'-ioiii' I’.n-imi 
: '.lOi ami those in tlu' city oi ( 'amhriiine, uhieli liev juvi atniv* 

I a.'rle'-; rivma 

! ii;i' ( 'ommou are many iartie elms and iiia]>[es. sdUK’ of u l.ieh 
. ■ i ndity to ninety fe<‘t into the air. Owin^ to the -troiea (mime 
lartit ill favor of the ]ir('S('rvation of these himorie trees. sj;,.j.];,i 
a ' a- iiei'ii takmi from time to liim* to proteet them frmn in-eci 
\ . I'll! ill sjiite of this, coiisiderahh' daiiia.ui' ha.s re'iiiteil. espi-eialh 
ki-t tew years, from the attaeks of the leopard iiirali. 
is m-(lrr to rephmisli tin* s<iii fertility so as to yi\e the ti'ee;- e\('r\ 
ojiimrf unity to survive, the earth has iieen reinoxed to a 

■ from one to lima' h'et, di'iaaidin^ U|ion llie (pialily whirji wa- 

■ ::d. 'rhe jioor soil has hi'eii hatihal awa\' and rieh loam. inis(<l 
■■ kna*. hone meal, and manure suh^titutl'd. .Mnady tiariiui 
‘ • i avi' heeii treated in this way and the complete projeet (ainirm- 
" ■ -iniilar treatment of tliirty acres durinti; the next few yai's at 

• m.peiiditure of ahout s20().()()(). 

is addition t(,i this, an entomoloiiist lias heen empioxed to look 
Mie inseet nrohlem and l\Ir. J. \\k ('haiiman has liad eiiaree of 
oi'k for a year or more. He has inadi' .a s]M’eiai study of tin* 

' id moth and th(' i'airo])eau elm hark Irei'tle and lias recently 
dad an excellent hulh'tin containitei the results of hi' inve't!n:i~ 

1 1 ' UT('atest proi)leni in eijniieetion with tiu‘ insect work iias heen 
‘■■'trol the leopard moth and Mr. (.'iia]>mari has sueci ialed in redue- 
- injury to some extent, hut tlu' task involves much diflimih. 

■<dious work and it.s ultimate success is, iiipmssihle to lort-eaM 
'I })resent time. 

is I amliridgo, xvliich has been termed tlie city of eliii'. much injury 
' I' Miited from the work of tin' elm leaf h<‘('llm idir '-ever;;! years 
' ‘ trees have been defoliated by this insect, as a r'auit ot p4»or 
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spnvyir)!', or failure to apply the poison early enougli in the 
Thr- Ieo[)ard moth is exceedingly abundant in this city and is c: 
enorinoiis injury. Over 1,000 large street trees, chiefly elms, 
l>f‘r‘n nunovf'd or marked for removal during tlie past two years. M;,., 
of thcs(‘ \ver<' injured to some ext(‘nt l)y bad pavement and dthei c,. . 
♦ litions. N(>v(>rtln‘lesS| it is a fact that in the adjoining city of Siiin.-, 
ville, wlu're p;ivement conditions ar(‘ very similar and the tree ginwr. 
is similar enough to that in Camlnadge to permit a reasonable . 
pari.son, only a ff“W trees have died each year. Tlie leopard nioiL , 
fully as bad in Sorjierville as in Cambridge, and evidence of its w 
can be noticed without making a careful examination. The !;a-. 
historic elms in tlu^ college yard at Harvard University are for u,,- 
most part in a <lying condition, due entirely to these causes, ami n;. 
(hough an luToic effort was made to save them tluring the wiiiK r i.’ 

and 1010 by pruning them severely and fertilizing the gruiiiK 
beneatit them, it is now evident that most of tliem will sueeunih. ii, 
fact, some have already been removed. 

In tin* town of z\rlington, whicii immediately adjoins CambriU* 
the strei't trees are in excellent condition, Tliey have been si)ray.-.; 
.systematically and Imve snfb'red practically no injury from leaf eatit:- 
in.sects. 'Vu li(‘ sura*, tin* h'opard moth is present, and just bow nimi. 
dainagr* it is dr'stined to do is difticult to predict.. The conditimi^ 
however, are m striking contrast to those in Cambridge. In a pan 
of .\iiington, street trees arr* less srilpjected to injury from pavenienn 
.and Ibis may riccount in a very slight degree for the differences iinit ri. 
•Viter all has be(‘n said, however, tin* insect problem is the most inipci- 
tant, lor it these ])ests are coiiLrolled the trees will have -a fair cliaiuv 
to thrivi' hut if the contrary is the case, their opportunity is r'xcetd- 
iilgly liniifr'd. 

I liis subject brings up the question of the value which may pro})eiiy 
be plai'(*d upon a well (lovelo|K‘d shade tree, It is impossible to s!:itr 
this at all definitely, although evervoin' appreciates the fact th:!' 
shath* trees add to tin* value of (*ity or country property. If we bir* 
tin* value of :i sli;n!e tree ui^on the cost of the small tree and the expec- 
ot planting an<l earlijg for it until it^ l)econies large enough to giv* 
reasomibh* amount of shade, we hud tliat the total value is far gre-.n ; 
th;ni wo\il(l he suppos(‘d. { ndoulitedly this is a very conservabv' 
way of determiuing tin* valtn* of sucli tree's, as it shoAVs wliat wouM 1* 
the cost of replacing them, althougli in addition to this it tvouhi i -' 
ne('e.''!'a r \ tv) waU Irom ten to twenty years or more in order to obntii. 
the rt'sull. In sevc'ral ease's trii'd in court the value of city sli.-i- 
trees has been rat<'d as high as SoOO (-ach and this amount has 1 
collected. 
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. . ...ton a contract was recently awarded for plant in^r shade trees 
side of one of the fashionable thoroughfares. In doing liiis 
L was necessary to take up a portion of the brick walk, ilig out 
..jcs, and when the trees were planted, to fill in these Indies with 
I I'auled from the country. It was required that the tnas 
; ,i tie pruned and protected for two years, and all that might die 
. .. tliat i)eriod were to be replaced. The contract i)rice for this 
, , , I :iveraged about S50.00 per tree and as this auioiinl was con- 
liy tlu' people who resided on the street, it iiidi<-ates. in a 
!tir value which they place ut)on shade trees. Of cour.si' this is 
,! greater amount than would onlinarily be expendrd tor tna* 
iiiiiii; ill cith'.s. but it .slioiild be remembiTed that tlu' planting of a 
dtnde tree is merely the bi'ginning of an annual expendit me of 
if the tree is to grow .and become worthy oi tlu* name. 

In ( ninhridgo, where so many trees have diial it has cost on tin* 
aluHlt S20.00 per tree to remove tluan. and tlii> hgurc was 
'ifvd because the contract was such a large ome 'riii‘ aiiumnl 
will liave to Vie ex^uauhal for nmiovals should liavi* Iteiai -ufhrii iit 
iri.irc; tlio trees for at lea.st tiai years. 

h (‘vident that any city or town can well afford to <-\p(‘ii(l a 

a.r..rlv small amount of money (‘ach year to can- tor largi* and 
. 0 Ir >ha<le trees and iiroted tla'iii from iiisctU damage, lor it ilii- 
..■■1 bone th('ir diaith and rmiioval is eertaiii. Vuiiire sliadr mu^1 
- 'r</ni ])lanting small trta's uiuh'r iinubi Ic'^s tavorablr condli ion.'' 
c: : which suiTOUiuhMl the triads that have luaai removed. 1 ln'\ 

! (■ cariMl for many years befoix' an>' consitl' i'ablo ainoimi <4 
■'■I' or shad(‘ will b(‘ derived and it will be lu'cessary to expend a'- 
. it not nioie. money annually to protect them than woiiM be ihc 
'■ i' 'lie larg(‘ trees Avoro pul in good ('ondltion and given adiapiate 
a' :h11. 

i (;ii’e of existing shade trees, and their tn'ot eciion trom Iuhti 
a ' ' is M) necessary that it should apiieal strongly to eitizen.> m 
'itiinninily who are interested in their lionu' town or ci1\. !l 
'aabi' trees are worth several hundred (lollars«a])iee<', their )in-er- 
a 'iiiiuld be a matter of prime importance ami tlair c;ti-e slimild 
’ ; -'ed in the hands of competent and experienced men. I hc-e 
a.'Hihl have the benefit of the advice of the State iMitomolngi'i 
■ '''istants and in order that proper remedies may be used, 'hat 
• ^ 'hould V)e given sufficient funds to investigate tlie luibit"^ of 
' ^ '-ce insects about which little is known, except that they caux 
injury to trees and are difficult to control, 
proliablc that few cities have had as difficult an insect pnib- 
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icrri lis tiios<' in citstiTn Massucliu^otts and it should be a . .. 
eon^ratulatiun to smdi That most of the pests which I have iius . 
liave not yet ni:Ml(‘ their appenraiicc. It should be a warniiiL . 
(;V(‘r. ami tlu^ facts sla)uld lx* taken a<lvantag‘e of before tla-. 
;ip])ear, f<ir. if tin' city or t(j\vn trees are well cared for, they u .; 
eondili<jn to ivsist s(nm‘ of tlaar enemies, })articularly bark i. 
which imiially attack the unhealthy trees. Furthermore, if tl . v.,;. 
is in proper hamls, it will he com])aratively easy to discover t!,<' j : .. 
(‘lire of serious ])(>sts ev(‘U avIhui tlu'y occur in small numbei' ;iii- 
npplyiiiK imiiiediatt' treatment tlie trees can be ])reserved. 

'J'hr* wholr ])robh‘m is on(‘ which sliould 1)0 given careful ri.u ;. • 
and :itt<’ntioii in eacli community. Local puhlir* sentiment, howc..; 
is ah.^olutely ne(‘(‘.ssar}’ if ])rogress idong this lino is to be made. 


IhiKsiDKNT K. L. WAsniuutN: A discussion of these two ji;;c . 
hy .Mr. Herrick and Mr. iUirgcss is uoav in order. 

P. ,). P.AUiiorr: I wish to ex])ress my appreciation of thi^ pa! ' 
and 1<i say that it is gratifying to hear of these promising ivsiii!- 
spraying heeaus(‘ th(' Am leaf miner has been very jnevalent in N- 
York State. Kecalling th(‘ (“xperiments on the ease Ixairers on lay : 

1 would like to say that in tiie sjn'ayiug of a]iple orchards wr h* 
we have obiaiiual siniihir results with liuK'-sulphur Avash on llw ■■ ■ 
mon (‘as(‘ b(*ar('rs on aj^ph’s. 

(d.KNN U’. Hkuhicr: Mr. President, just on(‘ furtht'r woi-i. . 
Avaiit to say Jil.-o that in an experiment to control a 1>U(1 avoiim ’ 
pecan. it\ tin' South. Avhieh iive> over Aviriter in hihernacula >'r ' 
lu'anehes, close to tlie l)uds, I oljtained similar results by 'pin;' 
with linu'-sulphiir. 

L. n. S.ANDKHsoN : Mr. President, I Avoiild like to ask wlini ' 
cost of one of thos<‘ outfits, and about what is the cost ]X‘r ii'- : : 
the regular s])raying‘.^ 

A. F. liuuGKss; Th(' cost for an outfit, the original invean.e.’ 
for a high ]H)wer machine, is about a thousand dollars. Pivn" • 
Herrick can tell you the cost of the other machine. 

CiLKNN M . Hkiirh’k: We paid S200 apiece. 

I'i. IL Sknukuson: What docs it cost you per tree? 

A. P. Krill. Kss: These facts are very difficult to get at ric:!-" 
tlie sprnyiiig is done by toAvn gangs. Some are efficient,— "'’i'' p" 
so, — but ill the city of NeAAdon, AAffiere they have about iiuy 
of shade trees, they sprayed and cared for last year nearly ThiiO i>- 
trees. Tht'v used arsenate of lead at the rate of ten poumb 't 
hundred gallons, and it cost about fifty cents per tree for one spr!'''- 
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. di-.‘ The experience been, in eadmi M:i>>;u-linM-iu. 

. \ \WA beelie. that if the n’uvk is ,lonc a- mmhi as 

^ foliage enough to hold the poison in ^nnd shape, and if ihe 
!v used at the rate of ten pounds to the huiidivd galleiis, une 
-• ::: . a- ’> sufficient. That is the way the tiaa/s have hiaai iiv.aied in 
\.- and no serious injury by beeth's has rt'snheih 

(.l i N'X A\ . Hkkuick: I sliould lik(' to say that tliis was tlie lii-st 
Pie elm trees had been treated. Tluw W('r(' in Itad sha])e. ainl 
V,.. i-ied 1() do a good job anil went ovit lluaii twiee, with a little less 
• ; ii\e ]ioim(ls of arsenate of lead to fifty gallons of water. 

il.T. Fkunalj): Mr. President, I would ])r very glad to give ;i 
..litiiniarioti of llu' eondition in which the tn-rs of oasterii Mas^.a- 
aaM'ii^are found at this time, if such wig-e ue(a'ssar\-, but Mr. Ihtrgess 

■ nut overdrawn it in any way. I think, howiwer, that there may 
:.nin- point to add. In western Massaehnsi‘tts, speaking ])art lenlarly 
<■: the town of wliicli 1 am a resident, we hav(‘ luniher tln‘ gypsy inoih, 
0 , 1 - hrown tail moth nor the elm liark IkmUIw and yet, within the Lad 
■:.ivf or tour years, w(^ have lost perhaps fifty elm in'es whieh wore 
;;utii two to three feet in diameti'r at tlu' bottom, d'his si'onis lo rail 
i' l- 111 ! adilitional factor besides those (mniiu'rated by Mr. Ibirgrss. 
ibr Irrrs liav(‘ beoii very (‘ai’i'fully examined by ]>lan1 ]>;ilhotogis1s 
;.>1 rnioinologists, several of whom liave been available for lliis exain- 
ViUn!’, and the eonelusion has hiam arrivinl at that I lie death of ai. 
■au a |);ii‘t of tli(‘ large elms through Massaehusi'tts was due not to 

'"'I- or to <liseas(‘, but to u stu’ii's of ratln'r reniarkalile cliinatii* 
'■anhion^. Aj)])an‘ntly, tlu' winter conditions wriv such lor a year 
' • that large numbers of the small(‘r rootlets of these tree<. which 
'1 nui suffered tor many years, weri' absolutely dcslroyial. and the 
' tiiially went tlirough what might he ternual, perlia})s, “a lingering 
‘‘■'bi. I he (dm leaf bcH'tle was not a factor in i)artienhir. for. though 

■ ■'-cni. ili(‘ trees wer*' thoroughly sprayial and well laktm rare of, 
-'1 I tliink that the weather may have l)een oin* of the factors in 
'‘'■Ml Massaclmsetts, masked or coneeali'd by tin' evident additional 

the insects pn'sent, 

1 ■ MivTc.vlf: Mr, Chairman, in Raleigh we had two magnificent 


returning Pom W adiington, the writer lues obtaincil consnif'rnhli' I’ntu un 
(li spoiying shade trev.s with different kinds of outfits, d liis aifoniciiioii 
.'cC Ity u.dng a high prcssuiv machine and a solid stream city ^liad': trees 
'Prayed for about .$.20 each. There iiri' many factors wfiadi have to tjc 
■’'‘' ■'•''d in figuring the cost of sjtraying, and as spai'e in this issni' will not jiermit 
^ ■'''.(■nf of details, it is hoped that it will bit possible topn‘))ure a pajier Inter on 
" ■ d." inforniiition scoured. 
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elms tlint arul. to tfio l;cst of my knowledge, in the la- i-, 
yoars ificrc lias laam an elm leaf beetle on those trees. 

Phesident F. L. Wasufu hn: This reminds me of a eondi- 1,1 . 
MiiOK'Sota, W e are losing jiianv of our fine oak trees, whic j . . 
dual this last ximiiH')’ in (aiormous numlMTs. This death 
id b(' due to a l)orer or borers and also to a fungus attack on tl i, , 
N(u-mally, ! think thes(* tre<*s would withstand these attack-, 
y(‘ar ago we h:iil a drought, and u]) to tins last fall the ground ii.i; 
fo<U below the suritua* downward was as <lry as tinder, and I ; < i;, , 
(hat while tin* trees would normally resist the attack of thes»‘ 
wliich ju'obably o(a-ur every yi'ar, this last year they were so wt aki 1 , 
bv uniavorabh' cuiiditions that they succumbed in large niinii..:. 
W'(‘ hav(' reariMl th(‘ liorcrs, I bidicvc. Mr. Spooner, wliai diti 0.... 
Ibiprcstids prove to b(‘? 

S, Si'ooNKii; There w(*re two s]){a*ies, the flat headed ,-ji!, 
tret'-borcr and tlu' destructive boriT, Ayrilti.s 

PuKsiDK.NT F. L. W ash nr hn: Any further discussion on 
(wo papers',^ If not w(‘ will go to the lU'xt pa])('r, ‘’The (im 
(ddl Midge ((r Bud Ihdonner i]{ho()ah))Hyia fy/'o.s.sa/nrbr Felt ' - 
Mr, [Ious(U', of W'oostiT, Ohio. 

THE GOOSEBERRY GALL MIDGE OR BUD DEFORMER 

({{fioyaloiHiiia (jro!<><id(tri(je Felt) 

Bv J. S, Hoi'sKii. (dtio AiiririiUural Kifcrimrtil St ition, j'. O' 

The goos('])(‘rrv gall mak(‘r is a new pest of gooselx'rrie-. 

Immmi di-seribed by Dr. F. P. Felt- from material scut him by tln' aiii' ■ : 
It is not known to oe(‘ur anywhere except on one farm in tlie Mi Si 
ot ( amp (‘hase. Ohio, and there its work is of a serious natim' 

1 h(' ])huit Is injuiaal by tlie insect working during the lar\;!i 
in the h rminal buds of sjivirs and branches, causing the bml to i.r"-:: 
abnormal both in size and structure. The bud scales iiicn'ase 
in miinbers and size and, lying closely one upon another forni :! i;' 
soiiu'what rc'sc'mbling in tniniature the pine-eone willow gall> 
inonly eneonnK'iaHl upon the tips of willow twigs. 

llie injuied bud is incapable of producing, normal leaves as i 
plant, striving to maintain itself, develops secondary buds w; aiti 

' K oin l iliiaion irom the Ohio Agi'ie. Exp. Station, and the Department of 1 . 
l''ntonioii>gv. Cornoli thiivei>ity. 

3 Journal of J'xononiic Entomology. Description, \'oI. 4, No. 3, p. 347. "ai’i-- 

of Economic Itntomology, Hosts and Calls of Amer. Gall .Midges Vok 4. : ■ ■ " 
4t,KS. 
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first and these in turn becoming iiib'strb. tluTe is foriiirb 
V:: , ly a large knot or cluster of galls. A typical chistcr is inu>- 

;i figure 1. Occasionally the injurctl clustc'r succn'ds in puiiinu 
. ':.lc groAvths which visually take the form of nmlcfsi/cil iwios. 
rhister, starting to develop, may be seen in figure '2. ’rfi(*s(. 

^r.,u ' ajipcar at the end of the first or second season as illiistratv'b 

!i_ire ib As a rule, however, tliis secondary, “witi'h-brmnn" 
uoovth does not develop, and one finds the infested plant nitli 
., jin. 'Oils, large, rounded gall-elusters hicatt'd on an\' ])arl of it as 
by figure 4. 

of the /nsed. The Avork of tin' gooseberry gall maker was 
,;;.,nvi r(‘d for th<‘ first tilin' during the summer of VM)\\ cni tlie farm 
Mr. t'. 1). Smith, Camp C'hase, Oluo. Since tliat tim<- tlie writer 
r\:tniined gooseberry luishes in various )>arts of the whenev'e!- 
the <.])]!ortimity afforded, and while a studt'nl in ( 'orm-ll bniversity 
Ar "enl a number of letters to sonn' of tlu' mon' important small fruit 
i:rii\vi r< of Xew ^ ork State, by way of impiirv eoni'erning tlie insect 
ieii it has never lieen found anywhert' other than at tlie place nf tlie 

■ ■rninial diseovvTy. 

Mr. Smith has Ik'ou a rather extensive growf'r of gonselierru's, 
' r. ine had at one time about an acre dt'vott'd to this crop. At tlie 
‘.nie li'e troulile was discovert'vl, howt'ver, a good many of the iiuslies 
dead and tliere was scarct'ly half an acre nMuaining. 

I>uiiiig th(' last five years, so many of the tilaiits <lied thal tiie plot 
o:' oeu roved, with the exception of a few ])lants and ihise are in a 
' 'i'i Wav. While it Is true that the t)ld agt' of tin' hushes undoubtedly 
''Vi> re-])(insible in ptirt for the present condition of atlairs. it cannot. 
■ 'I'liicd that tlie gooseberry gall midgt' lias played an imp(n-t:tnl 
^ it! ih(‘ proceedings- so inpiortant, in fact, that the wril(‘r eon.Mdt'r^ 
^ a “- rions p(^st wlien it Ivecoine.s establislied in a jilanting. 

/'- .{ifult fnsed, A detailed de.scriplion of the adtdl will not he 
::v< n -a re as it may be had in the publication alrv'ady <fileil. ihiefiy, 
■’'^'■’'r. it may lie said that it has tin' general a])j)earaiice of tlie 
( ccldoinyiid, with its long, ungainly legs ^iid g<‘m‘rally delieale 

■ ■ i'h! eliaractcrs. The gross appearance as to color is n-ddi-h 

' ' -iduU is very frail and doubtless lives but a very siiort bme, a^ 
are laid within a few hours after the insi'ra eim-rges. li i> 

‘ ‘il likely to be seen by the casual ob.server uiil(;ss it so Inijipens 
' be about at the time of v'lnergencv', as tin* adults which the 
I'rocured, Avere obtained only after jAractically every rcstnnce 
\'ay of breeding d('vices had bc('n exhausti'd. The m:iit‘ diffi- 
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ciiltirs xriiuil lo lie in maiatuiniiig proper moisture comliti..: ; 
a divination towunls humidity caused tlie developn , - , 

mold ii|HHi tho !>up:i <ir larva, as the ease might be, and il H,. . 
bfcaim* too dry the insect uithin perished. 

'flu* body of the tVinale, u])on emergenee, is very heavy •’ui., y 
gi>li, ddio><‘ spi eiiiiens which the writer has observed were v, ,, , 
-il)h‘ to llv, and this fact is a v(‘ry important feature in eoim-' , 
with tli(‘ spread ol' tlu* ))e.st. 'blu' ina]('s were lighter, more acti,, • 
lly at will. 

77/f I'Jiq. 'J'he (‘gg. as stated iin'viously, is deposited within n :■ 
iiour> after thi* adult leavi's th(* gall Idmiales emerging duri:,^ i: 
niaht w(“r(‘ ovipositing I'riM'ly the u(‘Xt morning. 

in :ipp(‘araneo the egg is V(‘ry nari’owly (‘lliptieal, liglit r(‘d iu 
niid i'^ alioul .1 mm. in length, d'liose oliserved by the writer in ■ 
opi'ii were dc'posited singly or ill elusti'rs in tln‘ luuv growtit edii./. 
from till' old galls, tliis being tlie only phna' wlnve he wars siua'i-vu'i.l . 
ub>erving llumi. A very caiad'nl s(‘areh was made for eggs ;!i ' 
Iimm’s of healthy li‘a\(‘s, with the ho])e of obtaining some light li'- 
tlie namner in which llu’ gall was formed. 

77/c Lnmi. d'he nmvly liatelu'd larva is shown in (igun- !. '1 • 

full grown Larva measnns about 2 mm. in length As one \ 0 '. 
(^Npf'et of nnanliers of this family, the irndy is divided into touri. 
st'gments, but differing from most ( ’I'ctdomyiids the ‘‘breast Iv/ 
lik(‘ organ cannot b(‘ di'tccted. The median body segments are ns. 
longer than those at eithiu' (mkI, tlie head is small, somewhat Iriaiu: .. 
and is eapable of tuaug ri'tractial wdthiu the body segimmts wli'-i; - ^ 
larva is disturbed, ddnu'e art' nine f)airs of spiracles. Ihi tL< i.: ’ 
thorat'ie segment, slightly cainlad, and on each side of the lii'sii ^ 
hniwn nodule or liutton which is about the size of tlu' spirach ' ■’ 
has niueh 1 lie a]ii)earan(*c of tlu'iu. That these organs are not >pi!;: - 
was provt'u beyond doulit liy mounting a. specimen directly in I'si': 
thus showing the details of the tracheal system. No traclue exu i; : 
from tlu‘S(' structures. 

'bhe (‘olor of the hu'va is slightly faded salmon, with the heso i:. 
brown. During the winter and early spring one finds them 
riic.'ist'ii within the protecting, enlarged bud. If the insect ■' 'i'’ 
si'cted oui ;!{ this time, it will be found in the curled up ])osit;"!i 
smiu’d I'v the larvae of laichiiosterna sp. when disturbed, wits ' 
head against the base of its ceil, apparently in a feeding jio-' ‘V 
Irmuediateh surrounding the body of the larva are green, liviiiL * ■ 
scales, usually of three scales thickness and surrounding tho' ■' 
wall of dead bud scales six or seven scales in thickness. Th* ! • ■ 
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. - tro drawn closely together at tlie tip, particularly tiu' giMfu 

... niies, tlius making a secure home for the Isirva. So jinfei-tlv 
.. I,, do these scales fit one upon another tluit the cell witiiin will 
. ; :i moist for a few hours, even though the surroumliug atnmsplirn' 
•. ; \ dr>'. 

ruiKi. Pupation, occurs in the cell oceupu'd liy tlie larva, 
j , ,;ii-va nwerses the position of its body before transformiiiL^ >0 
;lir pupa rests with the tip of the abdoimai next the ,ii' ili,. 
A jHipa witliin the pupal cell, one side of wliieh is t<nu away. 

. i.r seen in figure 5. The male ])U])a is a little less than 2 mm. in 
, ,-Di: hea<l, thorax and appendages a dirty black, and the antenna* 

. x', ml threC'fifths of the distance to the ti])s of the wing i>a<is. Tho 
, 1 .. :-rd legs reach to within tw'o to live seguuaits of tli<‘ tip of tlie 
'ria* abdomen is at first tinged with tank, latta' lieiaiiiiiiig a 
(lark ])ink. f)n the dorsal side of the fluiraeie segmonts is ;l 
; median line. 

Tl,!' female ]>ui)a is slightly longer, with eoin])arativ<'ly shorter 
aid iidages and wath a nui(‘h ('iihirged alHlomeii. 

/,'h Hlsforj/ and JIabils. 'TIk' life cveh* and liabits of this iiix-i-t 
!■ '.Ht( perfectly umh'rstood, but enough is known to jiennit siiggrs- 
'.-'ir fnr remedial imaisures to b(* made w’itli assuranre. 

The adults ap})ear during the e:irly [)art of May, the lii>l ones 
••i''<rv.-d this season Imving ('unTgi'il the ninth or tiaith. Williin 
: ’' IV hours aft(‘r ('luergi'iiee tin* eggs are dejuisittMl ami the.-e halch, 

. I'n.e'eidly, within a few days. How the gall is formed is iiol knoun. 

■ ' itta-r is it kuow'n wlu'ther th(' larval stage (‘xlemls over mnn- ihati 
'■!!'• season. The only data \vhi(‘h tin* writer has to ])resent upon tliis 
'■“iiii. is that at mid-summer tluTe may be found galls which are 
mpareiitly fully develo])i'd, and whieli (‘ontain in tlu' normal pitsition 
•: kir\a wliich secm.s about on(*-tenth grown. He has not suen'erhai in 
• !S‘hng large laiwne {luring mid-suinmer, nor has he found anytliing 
'■‘'' Sa pupa* or adults at the season {if th(' apjiearance of Hie full 
insect; so the natural assumiitlon is that tlie larval stage* <lo(s 
' extend over more than one season. 

I ho larvae transform to tin* pujial stage about April 1. Ai this 
the live portion of the injured buds (|(‘velo]) slightly !im! the green 
"lades begin to push out beyond the dry ones. As growth <'on- 
’ ''‘s. these green portions apparently c;irry the ))U])a along witli 

’:i and by the time the adult is ready to emergi*, tlie juipa, has la-en 
'd at least partially out of the gall prot>er, Wia-n Hh- insi>et 
'oUnrms. the dirty-gray, delicate, pupal skin is h-ft lianging at tin* 
'T *'! the old gall. 
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The fnsfd'.s Future as a Pest. Tlic iiisont has been a serious ] , 

Mr. Smitti’s farru, and it is tlie belief of the writer that proni})! 
ures sfiouhl be taken against it as soon as its work is ol)servei, ■, 
stated previously, tlie female is v<‘ry sluggish in her niovei,.;,-, 
apparently being siatreely, if at ail, able to Hy. This, tak{’n h r. ; . 
^ideratioll with tiic fa(d that gooseberries are rarely grown on , v-r 
rxtensiv(‘ seah* and usually are found in isolat(‘d patehes, iiai:, 
that th(‘re is little likelihood of tin* ])(xst beeoniing generally distril a*. ; 

Xulural Fncuiies. No ])arasit(‘s have been observed working lij , ; 
the inseet, but sev(Tal rhaul larva- have l)een o])s(-rved, at)pa:"iie 
killed l)y sona* l)aet(‘rial dis(aise, 

Pcifudiis. 41ie n-niedy is so obvious, now that we know uji,.- 
thing of tin- life liistory. tlnit it s(-(‘nis senreely m-eessary to <!:;!<■ ;• 
namely; eutting out and burning tlie gall ehisters during tin- f:ii: 
winter. Tin- work in oril^-r to b(‘ effeetive juust be done wit!; i ,:r 
and thoroiighin-s.s, for (juite fre((uen1Iy isolated galls oeeur wliicii 
(iifheull to find, ami tln-sf- by eseaping desfruetioii would be 
to perpetuate tin- s])eei('S. 


IbtKsiDK.NT F. b. Wasiuu K\ : Any diseussioii iijjon this jm]!*: ’ 
If not w(- will ])ass to the in-\t j)a];er on the programine, "tlrn;: 
n-m-c of Fear 'I'lirips in Xew York/' by Mr. Parrott. 

THE OCCURRENCE OF THE PEAR THRIPS IN NEW YORK 

by 1*. J. Parrott 

'rths .sja-eies. Futhrip.s pi^rt ])ani(>l. has attraeied much attimtion 
n-ei-nt years lu-eaust- of the eourse which it has run in California, b' 
importaiie(' to tin- deeidiious fruits of that state, and the efforts- tii.e 
have lieeii mad(' to establish more efh(“i{‘nt mi-thods of control are \\t^. 
known. P('euliar iuP-re.st is now centered in tin- thrips because "! i'* 
presi-nei- in a region very reniotr from its In-rf-tolore recognized jO '. 
of disirilnition, where it is ])laying a like- role as a destructive oii’ 
•l>e.‘^t. It is the put'i^o.se of this i)aj)er to present some observe' .-'i!' 
uiRtn it." distribution and work in orchards in New V(>rk. 

hisiribufiofi iu the State. Tin- pear tliri])s was diseoven-d 
at (lerniantown in the Hudson IHver valley where it was very des? ■ 
tive in many <nThartls in the immetliitte vicinity. The pest ■■ 

I Moulnm I tiiiili'V, C;n'u!:u‘. Cul. Stntt' Cum. nf Horl,; Bui. t>8. pt. J :n>'‘ 

Pt. IV, r. S, Bmvan uf Kntoinulogy. 

Poster, 8, , ami .lunes. P, H,. ('Inailar KJl, F, S. Bureau of Kinomolugn 
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;!y injurious in ])l;intinfrs about tin* luajiliboriii^ lonmuniitirs of 
( iennantown and C'hoviot. Scattorin^ niimiu'rs of thr iiisn-t 
>.‘(‘11 on pear trees grown south of this rt‘gioii, about 'rivoh: to 
;i,. ...rth aliout J^tuyvesant. and (aistward to a line running Ixauia-u 
( ; ,:ini and C'lerinout, According \u Mr. V.. Hover, an extensive 
in; -rower at (Jerinantown. tlie thrijis has caused most damage in a 
of about ten miles of this viliagia alllnnigh it lias not been* 
.(jis-hy destructive in all orchards. It is prohahh* that the iioeet 
oviT a larger area than is iudicalial by thesi* bouniis. Several 
^rn\N. I's. who residt' across tin* Hudson Hiv(‘r and have recently had 
leii: altimtion calli‘d to the destrnetivauu'ss of tin' thrips. have e\- 
iio --ed tlu'ir o] 3 iiiions that tlu' work of this insi'ct was also oltsetAa^.l 
,'■0111',! the jiast spring in tln'ir plantings abonl Milton ainl Marlb(U-o, 
li expected that the distriliutioii of tlu' pi'sl in this State' will be deter- 
liinied within closer limits during tin' coining year. 

Tlie ar(‘a in which tlie jicst occurs is located in the leading fruit- 
greuing .section of the Hudson Hivt'r \'alley. It is a hilly rt'gion. but 
tia 'lopes an* admirably ada])ted to lh<' growing ol the c<uiimon bush 
all. I trei' fruits, whieli are cultivated in an inti'usive inaniier. The 
individual lioldings are as a rul(' small, but tliey are tliiekly p!aiile<|; 
•iiid as seems to l)e tlu' pri'Vailiug praelie'e (‘acli f:irm Usii;tlly lee> a 
pear orchard as well as plantings of other fruit>. 

\'ilur( of Injuries anti ('ondilinns in Orclnirds. The adult thri))s 
'Aii'e vf'i'y abmidant on all of tin' eoiumon tree Irnit' gnovn ahout 
Heniiautown. such as the a])rieot, apple, sour and sweet clieia v. peach, 
I'ear. }ilum and (piiiu't'. Pt'ars generally susi aim'd t In' greatest damage 
nil hough th(' insec't sei'tiu'd to be e(]Ually mniierous on otiier fruits, 

• 'pfcially tin* swt'ct (dierry and the apple. (If the jeailing hoI' id' 
]i<;U' grown in this eoinmunity, Kiei'fer sndVred the most and tln-re , 

not an oreltard of this variety among a large liumher examined liy 
bi( wi'iter that did not show evidi'iu'i's of the work of tin' tliiips. Or- 
‘i.aiils on warm and protected shi|)es seemed to be ("p(‘eiall\' allrac- 
to the insects, whieli was atlriluitc'd to the advanced eoiidition 
die buds. During the latter part of April ami <‘arK' May thelhrip> 
inm'(l aliout tlu' tri'cs. injuring the buds atnl blo>som elu.s 1 er>.* 

' n‘h turned brownisli or blaekisli and apiieared as il blasti'd. 1 he 
■’ ' which were most severely attacked wuw wet with ^ap whhdi 

• dowti tlie fruit spurs, nioisti'iiiug the bark ol the large bramdio, 

• bud scales, h-af sti])Ul(‘S. blossom braets. sepid' of unojfeneil 
'oins and margins of leaves were bliiekisli or discolored. In .'ome 
eirds such a Ijtrge jHTct'ntage of blossoms witc de>tr(iy<‘(l that 

litth' fruit was hTtrvested. Whih* stteh darnagi aecfuniing to 
^te.tt'inetits of fruitgrowers, has hemi more common in }ueee<ling 
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yf*ars, it was tiia <'\(a‘pti<)ii tlunnj^ tijis spriuj^. Sookols suffm-d 
as scv<T(‘ly a< KictY<'rs, while Harth^tts and ('Ia])p Favorites, tl 
sliowiay; eoMsid(‘rahle ljli}!;lj1 ia^ of l)lossoin clustt'rs iu diffoiaait i 
inj^s, were not in tlie niain ,'<'rioii>ly aite(‘t(‘d. 

In view of the iinportann* (»f the atta(‘ks of the tliri|)s f»ti ^ 
eherrie-, the eoinlillons in plantiii<<s of this fruit wiu'e eandully n.- n 
Stndi varii-ii{‘> as lllaek Tartitrian, \a))olfa)n Ui<<aiTeau. Sei. ;.; • 
lii^arreau and W indsor lire lie* h‘adiii^ eoiniiHU'eial sorts, and o,, „ 
were fr('< jueiitrd i)V laifie iiuinhers (j 1 th(' thrips from tin* time o; 
s[U'eadin)i of the winter [)ud seales to lh(‘ dro])pinj»; ot tlie hlo"n:^. 
As has been e<.iniiieiited on Ijv othel' writcTs, the most liotiei'ablr ■ 
of tlif‘ pe^t w:i- on tin* fruit >teiiis which \V('re much scarrcil as :i t; - , - 
of ovip<tsi( inii. Id-tjiii the a))pearanc(‘ and tin' numlx'rs of the wo c: ;■ 
it was at liist tlniii^ht that there would 1 k‘ considerable early fcAc. 
of fruit. I’reniature di'oppin^ of chcrric> oceurrtal to a slij 2 ;ht d(-:‘i. 
but in spite of lli(‘ nuiiii)crs of the t hrijis the tri'es proilucfal satisfai in; 
yields; and the fruit, ixaaime of lavofabh' weatlnu' eoinlitionr-, r,.. 
of superior <[Uality. ddieie is niiicli iiit(‘n'st on tln‘ part of fiaiit irmu, > 
as to the prnbahle effects of oviposition UpOtL tlu‘ tdu'rrv ero]) heru:-- 
<lnrin^ s(unc si'a^ons llicta* is consi( Icral >!(' yellowinji ot tln‘ 
which is vonictiin(‘< at tended wit li piaMiiaturc' dro]>piii^ of mncii of ;■ . 
fruit. Idle lainae were ohser\'cd in lar';'(' numbers under tin.' “hnds' 
<u‘ loo>e calyeev of th(‘ fruits: and, while an occasional i‘liei‘rv show- 
ahrasioiis of t la- skin, the vahh‘ of the cro]) was not a])])i’<'cial)Iy affeeir 
The lea\(“s ol sweet elierry Irc'cs wm'(' attaeked by both a<lull- :c 
larva', aini as a fi'siilt of tlii'ir injurious work tin' folia^i' was lieiiei;!;.; 
full of holes and sonnuinu's puite ra,”:i>'('d in a])i)('arance. .Vppk' 
apricots. s(Mir elnnaF's. p(‘aches. ])lunis. and (|uinc('s-. in s])ile o: 
numbers of the ins(>{'(, .-liowi'd as a rule only slijilit (‘\“iil<'nci*s of ini'!!'- 
Ilisfnrji (if Thrip.'i (ilioiif (iiriniifiloirfi. Tin* writer inter\i- A' : 
niair\' ^citwers upon tin* t'aiiy history (d* the thrips in order to aci "'c ‘ 
for its pr(‘senc(‘ i’l ;i n'^ioii sit distant from its wt'lbknown li;iic';‘ 
However. Very little delinite data was ol)t:iined as in the ])ast tk- : ■ 
jurii's lo tlie tree- ha\'(' bei'ii ‘iltribut(*d to s])rayin<i‘ mixture> ano ■ 
•frosts, and the iuseid'was not rcco.iiiti/a'd :is tin* orijiinatinfi' (ciU ' ■ 
tin* unfavor.able eonditions of the tree's \mtil this year, hroi:, ' ■ 
.stiiti'Mieni- of orehrtnlists it st'i'iiis that the tliri]>s has b(*eu !it wn- . 
some ]ilani iims for at least live years ami rectuitly its ravaji'c^ c ' 
become inereindtiiily ''onspii'uous until 1910. wlien it was srem cd' 
t'xet't'diu.iily dest nictivi*. During- that yi'ar the yields of Iv •' 
wert* iiiucii O'duced tmd the loss(>s were lar^i'e Ix'Caiise of tin* exte' 
orchards of tins varii'ty. The opinion gem*rally prevails tins- 
introduction of the tlirips in this region is of recent origin and b ‘ ■ 
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illv iiuTPiisinji; in (IvstruciiM'iicss. l‘inui\‘ nl>M'rv;iiiuii> in;i\ 

.. tills (.‘oncinsion. FroKm^tMl ilr(»u,^li1s lor ycais and 

• .urmally rnrly dt'vnlnpincnt of I’ruil Inuls during Idlli aUnrilcd 
conditions for its dc>t rucl iv<‘ work that vrar, 

, . . * v<'nlually U^i to its detection, ddu' i}Uevtiiiu may \wl! do 

•,. to wlietluT the inst'ct has hocn lately Intnulueeii or i- a wril- 

0 ,idi(al species which has recently einei\L!;ed from a >lale of nioeuril> 

. , • risrai at last to a ))osition of lir>t promineuee. 

I .-;e/ of Thrip>< Inj Spm>jin(j. d'lie Stalitm eniitlueled a numla r nf 
V iiiiieiits witli various spraying niixtu!'t‘<. laraeiy ata-ordiin; to llie 
. n> <if host('r and Jones, which have rctaailly uiveii such piniu- 
M.oilts in their work in ( aliforula . J'Ik' slaiid.ard nii-oiiiir pivp- 
. : with either soa]) or kia'oseia' elimUinii proved exeredinalv 

. Oaetoia' sj)rays, lor they killed all the inx'ct:' wetlt’d h\ llieiii. 
i\, la-uroy the thrips buried iti the substance of the bin! or in llie 
:h1 lihissoin cl Ust Cl’S t llO Use of the <iil emulsion wilii the tolcieco 
, M::;--' i^ jicrhaps to iff' pn'lerrcd: but when liie thrpts are in expiised 
a condonation of tlie nicotine spr;i}' with <oap wa^ siiriirislnals 
^e,!!vr. lioth of the aliove combinations ])roved lo l)c verv sale 
biM. tolia^e and, not withsta.ndin.ir t he fact t Iml l lie I ree^ were sprayed 
u-cn threi* to four tinu's on successuc days, ihei'i* w.a^' no material 
amirv lo th(‘ leaves. .Vs recoiiiineiided by the ;iboV(‘ wril»r-. the 
-UPimi will advise lh(' ^roW(‘rs of this Slate to make at h'aM two apph- 
. for the adults to protect the expaiidm- bml^ and l.hisM.m 

'snU']':'. and one or two treatments to de‘'lroy the lar\a‘. In t he 
‘hi'.i’dmi <»f pear orchards tlie yoim.a; thrip- wore very ^inceplible to 
Uritnu'iit. 'Tin' aceumulali\'(“ id'fects Irom a ^-ydem;ltic -praying ot 
U.r iivrs each year must lie lamshlerablc, and the applic.it imn to kill 
b' I i.irvie ap])<'ar to be a V(‘ry important con^ider.at ion in the '[jiavin^ 
'■■I.'dllle. 

/' MOO.v f<> Pint's hij Othvr Spcclrs. Twn <ilher speries of thfip- 
v. b k may b<- obsi'rviMl on fruit trees in New York are Ifulhr, ps h>hr< 

1 :■ !: and Thrip.i Oiharl land. I)iiriiu>- -oiiie sea-oin both spe. ir^ are 

■ coimmm. but the former apiiears to be mually more imniero.n 
t:. a the latter. Ordinarily tliey do not seem t<*('anse any appre.aabh, 
a: 'aaae 1<. fruit trees, ami onlyone.' in the writer's e.xpenencc have 
b: ■■ pnwen very destructive in orchards. 'I'hi- outbreak oiaairivd 
a <:;!iU-Tliespriiisof 1909 and marked damajic wa>doneiii pe.ar orchards 
it.' -tern New York, principally about liaii'omvilh', Hurt and Mub 
a. '.rt. d'iie varieties sustaining the greatest 1 o.-^m-< to the liio-MHiis 
- Hartlett. Kieffer and Dutdu'ss. ddie effeeis of the work oi 

• tliri])s wore not unlike those ot pun, except that the d.imap 

■ not so oxtensivta The injured iilo'^som duster^ similarl> luiina 
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hntwn :ts if blightiMl, while the loaves became discoloreil alxji. r... 
wounded nrf'iis and eiirhal. Microscopic mounts indicated i* 
tritici was nnjrf* abundant cm the tn-es than tabaci. For the ideir a, 
tion of t}i(‘ species, I am indd'ted to ])r. W. E. Hinds of the Ai:i ,![ 
INdytc'cliiiic Institute. 

FkksMjknt F. I., W'asjmu kn : Any discussion on this paper ' 

(Ilknn . Hki{1{I<'k: I should lik(* to ask Mr. Parrott wlu'tli r 
used the Flack la‘af -40 or simple Hlaek f.eaf? 

I^ ,1. Pakkott: used lioth i)reparations and we used 

alone, with s(Kip and with keros{ai(‘ (unusHon. 

(Ilknn \V. Hkurk k: At tin' usual strengths? 

P, J, Pahkott: 'riie mixtures were somewhat stron^;er than rfcr.i;.- 
ruemh'd b>' Fostiu* and Joru's, because we had not received their nii: - 
hcation at that time, lilack Leaf extract was applied at the ran 
a ^all(jn to sixty-five truHons of wat(T and Avi^i five pounds of 
while the Blai'k Leafdf) was us(‘d at tli(‘ rate of ?4of a pint to a liiinrUv ; 
^^.allotis of water with thi' sanu' amount of soaj). \early all the iniii 
fj;n)Wers liav(‘ jjower spraying outfits, and tlu're is no reason avIiv ihhc 
of them cammf spray their orehartls in a day, so that there eiTtaiiilv 
will not he tlu' dilliculty iu thoroughly spraying the trees as uhtaiie 
in ( 'alifot'iiia because' of their <‘xtensive ])Iantiiigs. 

IL 1). Sanokicson: I would like to impure howtlm inserts hihernao 

P. .1. Parkoit: I think tliat some of the iin'inbens of tlu' staff 
th(' Hun'au of lintoiuology an' much beite'r jnepared to answer iha’ 
(picstion, but in Xi'w York the* adult thri])s are now in the gnain-i. 
We obtained the first s])ecim('n Xovetnber 29th. 

PuKsiDKNT F. L, WAsum uN: Any other remarks on this paut r' 
The lU'xt paper on our programme is by Air. Hunter of Texas. 
I’iXperimeuts to di'te'rmine the l‘,ff('(‘ts of Hoenlgeii Kays on Iiih i I', 

RESULTS OF EXPERIMENTS TO DETERMINE THE EFFECT 
OF ROENTGEN RAYS UPON INSECTS 

lly I). IlrxTKa, Burenn of Kn^omlogy 

Ihe whole Maence ol radiology is of such rc.cent dcvclopmcui e-' 
it is not sur]>risii\g that l)ut very few experiments have been ])erfo: 'aic 
ujam niseets. In tact, a somewhat careful search througli tin- 
ature has revealed but two accounts of experiments that have 
perhwnied. thie ot these experiments was performed by Fon ;>i'‘ 
Pufour. It was with the Euro])ean ant, Formica fiamjuincQ. ib 
primary object of the experiment was to test the susceplibili' ' ■ 
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;t to Uie ultra-violet rays, .\ppareu1ly, as an afti rtlumaht. 

, V irrangod to su])joct the insects to Roentgen [-ays, 'I'lie appa- 
ised was a box about the slzi* of a cigar box in whu-h Ou' ant 
■ were placed. The ap])aratus was placeil almvi- tlic iou iugi-n 
iipdratus. Sliding lead jilates on tlu‘ bottom td tiir box allowed 
, eerators to direct the rays into dith'reut parts, When tlu' ants 
rolleeted in one (‘orner, for instaiua'. the rays were admitt.-il ‘ 
directly bemath them. The ri'sults were absoluh-ly negative. 
Tr, ,uts sltowed no tendency towards ladug alha-led and continued 
e. H! w<irk in the normal manner, ddiis was coiisidi'i'cil Monewliat 
siirokalde l)y Professor Portd since it followed exi'.crimenls wlneh 
■ -bowed tluit the ants were ([uite smisitive to tin' ultra-violet rav>. 

\- bsr as the Roentgen rays were* concenuMl it was eoncluded that 
Were not i)ereeiv('d by the ants. N('illn'r was there any al'ter- 
,-het \\\wn the ants; they appt'anal (mtirely normal tor a period •>! 

* days after the e^Hwimeut, at which time the ohsi rvalion- were 
.ii-ri'iitiniied. 

The only other experinuaits of winch wi' hav(' been aide to iind any 
r.rui-a are dealt with in a paper by Professor Axi ntelt in the ( Vnlral- 
i.lall fur Physiologic, 181)7. In thesi' experiments !ious.‘ tlies wtav u>e<i. 
Tia injects were placed in an ap]Kiratns consisting of two ehamlH-r> 
With a connecting passagia ()ih‘ of tin' chambers was ron^tnlcted 
u; lead and the other of wood. Rotli (*onld be emnidetelv darkened 
:i! will. When the flies were in the h-adeii chamber, wliieli. ot eeiirs.-. 

not ])eiietrated by the rays, an e\])osure of four or live mimite> 
eniM-d them to jiass ovi-r to tlie other chamber. When they were 
nlaeed ill the wooden chamVier and exposed to thi* rays tliey I'cmained 
then even when that chamber was darkened ;iml tin- oilier liahi. 
Tie' investigator concluded that tin' ('xperimeiits diowed that tin' 

! lly can iierceivo Roentgen rays and that tln'v allcct it in imndi 
^h- ';mn' wav as ordinary liglit. The account of tin- cxperimcnl^ 
was published is not detailed ami it sei'insthal the <'oncliiMon« 
‘i- Mithur reached arc hardly above criticism. TIu'it is a posMhihty 
't.h :i difference in tempt'rature in the two cliambiTs due to the ( on- 
camn of different materials may liave eausi'd the movement <il 
■t' iiM'cts from one to the other. Tliis suiiposition app<*ar> to be 
idausihle in view of the experiirn'iits of Poivl and Dnfmir winch 
''■'h p<‘rfonned under the most careful conditions ol control. 

'h' of the many remarkabde features of Roentgen ra\' i.' tb'” 

■ upon the s(‘xuai organs of certain animals inclmling man. 1 nii 
>' - dhcovered, some ten years ago, that the rays had a very rem.inv- 

'(feet upon the organs of regeneration even when no external 
‘ whatever are caused, many operators were complcuK ttr 
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wittioiit any knowledf^o of thr- fact. This matter l]a> 
invest (‘arefully Ijv ii number of students in France and (ba-ji !.■ 
In fuet, tli(' liistolo^i'y of the <jrjz;ans sul)j('ctefl to the rays liri> 
d<’ternnn<‘d with ^reat care. It has btaat found that certain li.i,., 
of celis an* r('markably susceptible to the rays and that their : . 

1i<uui]ity is (mtirely de>troyed although morphologically tliey - 
(o l>t‘ almost normal. 

During the ])as1 year l>y accidtait the writer and several <'• . 

associates have had an o])portunity to coiuluct a number of e\:..:,. 
met)ts with Kiieiitgeii rays. In tlu'st' (‘X]K‘rim(aits spc'cial atteiiri, >; 
lias Ixaui directed luward the (h'termination of th(‘ (piestion of wJk I!.. : 
(he sexual organs uf insects an* atfectr'd in any manner aiialeu., .. 
to that in the I'asi' <»f liiimaii beings, ■ guinea pigs, raljl)its and ei!.. : 
animals with whiidi tlie ex])(‘riments noted were perfornif'd. A’ 
Dallas, T(‘Xas in April, 1911 the exj)erim(uits wen^ b('gtin witli ('iihh.i; ■ 
(u’!iz<i<\ s(‘veral s])ecies of ticks, and tw<i Tjo]a)ds, Artf{(uJillnh->- 
rnlijair and l^oralli/t hurls. A'lu' manii)ulation in the ex])eriiiici!i^ 
with the I'iei' wei‘\il are typieid of 1h(‘ ])r()eediire that was follievr.; 
in alt eases, Drain containing large numbers of adults and imiicttu!- 
stag(‘s was <‘\p()se(l to the rays at diilercmt distaiua's and dilTi k la 
l^eriods. 'riii* ('Xjiosure averages from ten to tAV(mty seeond>. ib 
dist:me(' from the IuIh^ from fourtiaai to tw(‘iity Indies and the eurn 
from fiv(‘ to iiiillianii)i‘n‘s. Afti'r exposures according t<i ti;-' 

jilaii large numbers of tlu' adult laaAh's were taken from tlie ini::*- 
ami jilaeed in jars witli grain wlii(‘b bad lieen thorouglily sterili/i'i 
by means ot tu'at. !t was eonsideri'd that obsiu’vations as to wliei!i-r 
reproduction took plai'i' in this sterill/ed medium would show wlc-ilf !' 
any etfeiA had hetui ])n)duc('d u])uu the riAiroduetive organs of ti.-- 
insect. 

In brief tlu‘ (‘xjierimeiits :u-e negativia In all but two of the n !. 
exiierinu’iits reproduction took ])la(‘e. It varied, of course, great;} 
in till' dillert'ut jars but this variation did not staun to ]>e eorrelaU'; 
with any ditTeri'iiees in the treatment. In fact, the two si'rii - r: 
which no rt']>roduetion was found to take plaeiM'ejua^sented tludoia:' '' 
Vxposurt^ and the shortc'st. 

The next exiieriineuts were pm'formed with ticks of various s]m > ‘ 
The first series was designed to determine the etfect of the rays 
eggs ot Muniaropus auuulatus wliich were on the point of hatdniia. 
v^udi eggs w(M‘e exixisi'd from 1 to 15 seconds at a distance of froui H 
to IS with a current of 5 to 7 milliamperes. In tlie ex]!' 

lots from ID to 70 jh'v cent of the eggs hatched, in one of tlie 00110 "^ 
30 per cent, and in the other 50. It was not evident, therefore. 
the rftys had any effect whatever upon the eggs. Anotlier experiaa 
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• with of Manjaropus oiuiuhiin^^ in which iiiciihaihni hail 

, lu'uun. Theso he^an hatchiuji; from '2[\ in '2.‘> davs afirv 

Kvelltually I’ruin 7.'> to hi) p.rv cnnl lialchml. 't'hnrn \\;i< 

: •-•hiiiji: of SO ]H‘r coiit in thi' conirnU. 'riii-. rNinTiiiu-nl ihrirtniv 
'..'imrati'S th(‘ (‘oiu'hisinu from tlm prior ('Npci-itmaii rriianliiiii ihi‘ 

■ the rays to the 

j.;;!cr series of c‘xpt‘riments W(‘r(' ]:erfnniini| with ihr inmain tifk'^’ 
wert' (le])ositin<r I^ji'jis. witli Imialns whirii wnm riej.OM:t'(l lail 
had not tlu' deposition ot rira;.-', and willi imrimnr^nd 

The variation in tlie length of thn ('xposum and ntlirr dniail> 
-iinilar to tliose in tlu' (‘Xp{‘rinn‘nts ilial have iiniu dn-cril'nd. 
la ;iji ol lhes(‘ eases no efi(‘ets iroiit thn rays won' di>eeiiiilili'. 

In furlln'r (‘Xlieriiiuaits otlna' sptaai^s ot ticks worn otih/.cd indudiie^ 
d itiinKitus and Dcniuifvtdar n inislus. In no ea>e wa^ an\‘ dcli- 
aiic intliealioiL ol>tained of any ellVets wllat(‘^(‘l' from (hr rays. 

si'inrwhat laU'i' experinnaits W('r(' rondiirlrd al Nrw (irh-aii-' with 
ti:r •'U^ar eane nu'aly buji,’, l^scitilocoa-us vdlci nhtnii . In ihis work a 
a-w factor was added, ddiis was the {Irtrnninal ion of whether ihr 
' Ifrcts of tlie rays tend to aeeuinulate. It srrtiis 1o bo well cvtahli-hrd 
O'Mt in the ease of hiinnin beanos tlio effects acniinulalc in n-anlar 
|'!oaE<‘'sion, that is that an (‘xjiosiua' (h one >ccoiid on ten dlflriciil 
'isv' lias (‘xaetly tlie same eilVel as an cxiiosnre of ten vcconds in nni‘ 
In th(' ease of the sii^ar eaiie nii‘aly bu^. trravid fcinalcs wen- 
'\nii<cd for 1, 2, 4, and S iniiintes and also for 1 niimilc on I, 2. '-y, 
i. -n ti. 7 and S days. All exposures woi'c :i1 a pciicti'at ion of d. a<‘('ord“ 
:tiu lo th(' Heiioist radio-ehrononuder. In these exju'i'iiiients tin- 
oiise t'laiisinji; frotn <'xp<»sur(‘ to halehiii^ varual witlnml any apii.areiit 
'•"!in<-ction witli tin' iiiimin'r of days ex))osed. 'fhe eonlnil fetnale> 
■■■i.-lilcd eir^s wdiieli liateh('<l in days and this was tin- cioe witli c'ia.^ , 
troiii 1. 2. a. 7 niid tS day ('X])()stires. 

Similar <'xperinieiits with the elites of Ciih-x pipit tis wen' perlornn-d. 

1 i.e aeciinnilated exposures did not yield auy more <lefiniti‘ lesulls 
'ieiii in tlie ease of tlu‘ otln*]' sjH'cit's. 

1 p to this ])()int our ('X])erim(‘nts {exei'iit those witli the riee weexil.i 
''-ere eoneernt'd primarily with tin* (h*termii’ati<ni of the pos-ibln 
'i'-tnietivt' elfeet upon tlu' insects in vtirious staiaos ami (‘specially 
‘it "'ll the viability of the A series of ob,'^ervat ions was made, 

' ‘’''‘'<‘ver. mori' ^lartieiilarly to deterinine the efbad upon lla* innidion- 
-dy of the sexual organs. Tn tli(‘s(' (‘X])(‘rinieiit' si*veral specif- 
■^' hiding the boll weevil, wma' tried but tlie most siilisfin'tory resulls 
obtainetl with the sugar eaiu' borer, l)i(ifr<ia. .wer/a/re/os. in 
bS' ease all of the speeimeus utilized were bred to mainrity ijtider 
'•'"dition to obviate the possibility of accidental b-rtilization. I'.xjiosed 
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inal(‘s wfTi* ]at(T phicfui with uncxposcd fenuilo!?; in anotluT ri-s 
ox|)oso(l h'lnnh's w<'rc placial with un(‘X])os('(l inalos; and in tin* ;;!r,j 
both sf'X(*s were (‘Xjaw'd to tla^ rays. Th<‘ exposure varied froii: l 
1(1 minutes in lln* dillereiit e\j,(Tini(‘nts. 

In a few of thf‘ eases no (‘<i;*i;s were deposite<l l)ut such uec^iir’ ;i..s 
wen* explainahh* hy fm tors wliieh had mjthinji; \vhat(*V{*r to do 
tin* lioetitjiien rays. 

In tin* ease of the exposed rnah‘s placed with un(*X])osed feii;;;,.. 
even wfaoi the (wposiire ran as iiij^h as Hi minutes, e^tgs wen* depn-n,,; 
in normal numliers and wen* found to be viable. In fact, tin* hev:;. 
wen* bred t«) maturity. Ixxat’tly tin* sami* is true of all of the exit, r;- 
mi'iits in the sr-rif's in which tin* ('Xpos(*d [(‘males M'cre i)laeed *,10; 
une\po.'i(*d iiiah's. In the third seri(*s, however, in M'hieh both vr\i , 
M'cre subjected to the rays for the varying periods no lertile (*^fi> wi >. 
(h'posited. in this cas(* tin* control faih*d to })roduc*e e<<|>'s so i!,.; 
no (*(mcliisions can be ilrawn. 

'bin* for(*^oinj>; jiives but a nn'a^er outline of tin* numerous exn. 
ments licit W(‘n' performed. Tin* n'siilt'^ an* ])ossibly' op(*n to iii*- 
i(‘ism oil account of tin* methods of manipulation that were follo\o<;. 
'rin‘re is so much ditTer(*iic(' in tin* (*ff(*cts of the niys upon liii!!i;!u 
lu‘in^s (h'peinlin^ upon tlie jH'Uct ration, the length of tin* (*xi'o'.ir.-. 
fin* atipieram’ and voltii,i>;e, that it is eonei'ivabh* that under ""iis 
eonditions insects may Ik* atfe(‘t(*d. Xev(*rtln*less. in all of the w-rk 
W(' have* done it is not apparent that tin* rays hav(* had am' ) !!' : ■ 
whatevi*!' upon t In* b‘r1 ility or tin* ({(‘vi'lopnu'ut of tin* various sta*:*-' i-: 
tlie seveial spi'cics utilizi'd in the (*xp('riim*nts. At any rat(* the rati:* r 
eonsid('rahh* amount ol work dciin* has not shown that theia* arc ;ai^ 
indications ol any practical utilization of X-rays in the destruciinc * : 
iijurimis spe(*ics. 

PuKsinr.NT 1*. b. Washiu UN: .\ny (jiiestiun to ask Mr, fluni'!’’ 

1. .1. lU:.\[>[.i:i:: Mr. iba'sidi'iit. luivi* they gone far enouii! *** 
d('t(*rmine whether the rays of light in any xvay aff(*et the Iransnii-":''^ 
of characters? 

. n. lU'NTKu: li^ no way at all. 

}'.. . Hkh(;ku; Mr. (Iiairman. I have ree(uUly converseil eJi 

.‘I man in Mnrida who is int(‘rested in tlie big business affairs oi aai 
State, and In* told, me that tliey were planning to sterilize the 
ot tin* tobacco 1 c(*th* in t'uba by means of the X-rays. Hetob 
tliat lie was interested in the subject and was working on it at 
time. He seemed to have no doubt at all that the thing wotii *■'• 
successful. It was altogether nexv to me, and. of course, H t-T 
Hunters results here are all contradictory to this man's result- 
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. i ). Hi-ntek: I think that tho present plan of eontrol of iusrrts 
: i i'O does not concern itself with X-rays at all, hut with a liii^h 
lifv current. The man referred to carried on uumeiams ('xprr- 
in Philaileljihia, first with X-rays hut latt'r witli fw- 
clirrents. One of my asso(‘iat(‘s i)ro\’ided nuineroti'^ teMs 
PiC X-ray api)aratus. It was found that tlie res\ilis were not 
..Pei-M-ijiry. At that time the (‘xperiments turiu'd to fre(]Ueney 
< 

hiO'iDEN'i' F. L, \\ vsiibuhn: d !u“ ni'Xt ])aj)er on ilu' proiiraiiinie 
> iiv Mr. Swenk, of X(d)raska, on “The More Iiu])ort:mi Injurious 
l-.Mci- ill Idl 1 in Nebraska.'' 

the more important insects in 1911 IN NEBRASKA 

By Myhon H, Swknk, Linc.ahi, .\<hr. 

{J^dpcr Nol )'(('( I I'Cil) 

'I'lic followinji; ]>a]n'rs n'ad l)y title :niil maile :i ]):trl of tin* 

erMrcedirj^s: 


THE SUSCEPTIBILITY OF ADULTS AND EGGS OF PEAR 
PSYLLA TO SPRAYING MIXTURES 

ipv 1\ .1. BaKKOTT AM) If. lloDCKISS 

III oiiiimariziug iiriidly this ])a]>er t)i(' eliii'l' ])oiiits presenti'd am, 

1 . that tin' emergence of adults from winter ipiarters. lieitfisition of 
ainl migration of lame occur with very little inleiiniiigling at 
uennt't time perio<ls ;md ar(\ to a larg(‘ degree, coiiieidi^nl re-pceti\ eiy 
rertain life events of tlu' iiear tree, as the swelling of the liinU. 
'>'V( i.jpinr-nt of th(‘ blossom (dustiTs, and opening of bl(i>M)ms: Ai, 
Pie psylla in each of its life stages is seii'^itive to i-erlaiii >pr;iving 
F.xperiments in Itllt) indieatial the possililit it y of proieet- 
1" ai orciiards by a single triaitriKMii to kill bit her tin' adults, or 
' -T nymplis. 

I-' presence of tlie psylla, in destriictivi' numbers in ltd 1 in the 
'■ ’‘tag pear growing sections of western X<‘W York alTonled except ion- 
- unities for a large series of tests to demonst ratts iiiith*!' ordi- 
■ ’b 'Tcliard conditions, the siisceinibility of liibernating “ilie.N" 
ud nymphs to various mixturi's. Quite a niiml>er of growiTs 
' ‘ aeir orchards of the pest by spraying for the “flies" witli miscible 
''■■■ 'ine-made emulsions or commercial nicotine prepanitions. '1 ho 
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mnjority of on'fianlists, after spraying for the “flies,” applie<{ In-,,., 
sulphur solution at winter strength to destroy the eggs. In « i].. . 
few plantings was it neee.ssary to make a third treatment with ; ii;,,. 
tin(‘ spray to kill th(“ young nymphs. 

In summing uj) the results of the sjiraying operations it'w.-i' 
eluded tliat the ehi(*f factors wliicli mak(“ for the successful com • 
the psylla are f 1 ) a knowledge* on 1 hi* part of the growi'r of the diiy. r- 
stages of the insert: viz., liii)(*rnating “flies," eggs and nym])h>, ! 
an understanding (d the activities of the psylla during the donti :- 
season until ins's hlossom: and (fl), thorough work in sjjraying, 

PROGRESS IN EXTERMINATING TWO ISOLATED GYPSY 
MOTH COLONIES IN CONNECTICUT 

liy \V. t'. ItitirriiN, Ayricullurnl Experimenl SUilim, Xew lEivoi. (jm/’ 

In ^lareh, 1900, it was learned that the g^^sy moth. Forth f ' 
dispar Linn., was present in C'onnecticut at Stonington, the soullit-jt,-* 
corriiT towm of the state. .\n immediate investigutiun sliowed i;,. 
infestation to he a separate one of less than a square mile in are:L :i;, i 
about fifty niil(*s from Providence, IL L, the nearest point knowL t-- 
be infested. IMeasiires were at onee started Anth a view to eoiii])h'- 
extenninatioti rather than more suppression, a.s must be prarti---: 
in the large and badly infested sections of Massachusetts and X'V. 
IIam])shire. 

In December, 1900, another isolated infestation Avas disooAT*r(‘il 
the village of Wallingford, twelve miles north of Ngav Haven. H' r- 
the infested territory Avas probably no larger than that at Stoniugtf!;. 
but Avas much more thiekh* infested and less scattered. 

The exterminative work has not been done Avholly by the stati' 
Conneetieut. The Bureau of Entomology has a special appro])ri:ui'‘^ 
for gypsy moth AA'ork, and a portion of it under the siipervisinn 
Mr. D. IM. Rogers, has been used to aid and supplement the Av<!i k 'j: 
the state. 

We are uoav able tA consider the progress made in six years at 
ington and in tAvo years at Wallingford. The object of this r 
to shoAv th(^ results of this AAmrk in figures, so far as may be possi' l' - 

The methods employed Avore those in common practice in M O'-v 
chusetts and other infested states. Scouting for egg-masses <! nas: 
the winter months Avhen the trees are bare, destroying the egg- 
creosote; pruning, scraping and filling the cavities of trees; ba 
trees in summer with burlap and in some cases with tree tangl "'t: 
sprajing trees and shrubs with lead arsenate. In scouting fo; 
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there were a number of cases where stone walls Inul to be torn 
.ful relaicl and several cases where they had to be bunu'd out 
.viti: torch to kill caterpillars. Many acres of brush land lunl to be 
,,-t d burned over at Stoniuf^ton. Rubldsh hea])s :uul fem-es wi-re 
„.vi' iuKmI. Young men were employed to turn the burlap bauds 
uay or every other day from about the middle of May to perhaps 
U:. lii ddle of July. Eaeh man was given a eertiiiii territory and iuad(> 
r,MHiri-il»le for the caterpillar conditions in it. Ih‘ was giv(>u a luiir of 
and a four ounce bottle containing denatured aleoliob gasoleiu'. 
k-Toseno, and required to bring to heailquarters eaeh luum and 
all caterpillars that he could iind. 'Tlu' sup(‘riuteiident ki-i»t a 
f, ...rd of each man's collections, and s])t'ul most, of his own time wittcdi- 
-■li liic work of the men and scouting for caler])i!lars. 
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The accornpanyiriK figures were obtained in this way, and li . , 
inelude the hundreds and prol)al)ly thousands of caterpillars 
we know wen^ killerl at Wallingford by the lead arsenate an i ri. 
tanghd'oot bauds; neitluT d^j tliey inelude those killed hy fin* ; iv 
walls at Stoniugtou, but are simply a record of the insects fhuu.i 
destroyed by tie* men working day after day. 

Jt slnmld also bt* stated that th(‘ moiu*y (‘xp(md(Hl in this werk iv 
the stat<' (slS,liSl .dbj inelu(h‘s the (‘ust of mucli scouting outsiih t' . 
infested regions, following u]j rejairts of infestations, and the travel;;. ^ 
expensf's for most of tin* work of insp(‘Cting im])ort('d nursery Me,, 
for the last three y(‘ars. It also includes tin* cost of scoutin': a;,; 
destroying brown-tail fiests in five towns in the northeast conii*! • 
tfie statf* last winter, so that tlie actual amount (“Xja'nded in 
moth ext<*rmination would be consideraldy less. The FedcTal ninh, 
has ])ractically all b(*en ns(‘d for scouting, both in and outside of i;, 
infested t('rritory. 

(/hvarcd/hn/s to J>e continued.) 

UNCONSIDERED FACTORS IN DISEASE TRANSMISSION 
BY BLOOD-SUCKING INSECTS 

Ity I'liKDKKieK ICnak, liurniii (if EnU>)»u{o(j>j, WduhitKjiou, I). C. 

d'he study of the role of blood-sucking insects in the transmis^!M:. 
of dis('ase is a recent one, and it is still to <a large extent vagui- iin: 
ehaotie. Its teaeldngs are not only built up largely on hastily ivl- 
lected. ,‘ind faulty data, Init they are replete witli errors. Many ,* 
tlu‘ iuv('stigators nut only have lacked the necessary knowh'dtiv 
biology, but tlu' mastery of detail, along witl^ a broader view, whi' : 
is eminently nec(*ssarv in such work. Since the discovery that es ri:; 
Idood-sucking insects arc the s(*condary hosts of pathogenic ])araMtt' 
nearly every insect that sucks Idood, whether liabitually or nee:;- 
ionally, has been siisjK'cted or considered a ])0ssibie transmito r < 
disr-isc. Xo thought seems to have been given to the eoiidinoii'. 
and tlie characteristics of the individual species of blood-siirki::: 
iiise(‘ts. which makejdiseaso transmission possible. 

In order to be a potential transmitter of human blood-])ar:i'it'.- 
an insect must be closely assoeiatod with man and normally i;::-* 
opptirt unity to suck his blood repeatedly. It is not sufficieiv tI:^' 
occasi(>!\al .'Specimens bite man, as, for example, is the case 
forest moscpiitocs. Although a person may be bitten by a i;n-' 
number of sucli mosquitoes, the chances that any of these mosq' 
survive to develop the parasites in question (assuming such de l'’P' 
nieiit to be possible) and then find opportunity to bite and 
another person arc altogether too remote. Applying this cri^ 
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[ . .’y the majority of mosquitoes, Init many utlu'r Ivlooil-siiakiu^ 
sUch as Tabanidi'C and Siiuulii(l:e, may i»e contidenlly clim- 
. ,t. Moreover these insects are mostly in evideiice mdy during 
' i -cason, so that ^ve have the additional dilliiailty of a vary Imi;^ 

;d during which there could l)e no proi)agation of tlu- diM-a>e in 

' truth is that all insects tliat have been found to he trauMuiUi rs 

■ h"man l)lood-discase are more or k'ss closely a^'seeiiited with man 
.,i,i h;il»itua]ly his Idood. This ladalion has long hi>ei! reeogni/rd 
u tic- case of the two honse-mos(juitoes of the tropics, the one idoh.v 

lieing tlic intermediary liost of tlie yellow fiwca- orgaiii'-m, 
•■r oilier (Ciilex quirtfiuij'dscidhis) iif those ot lllaria''i‘' ami tlriigui* 

■ ,-vrr. hut its sigiiilieance has not hinm grasped, ll is md> ihroiigh a. 

. ..liihimitiou of circumstances that thi'se insects ;irr (>llccuvc traim- 
v.iin i>. These conditions are: ddie association witli man and a 
;.i>,lilcCTion for Ids blood, abundance, comparative Imigevily which 
; hlood uicals repeatial at intervals, and pr.'ictically emit imious 
: r> cdiiiiT, so that individuals ari‘ always present to a<'t as inlmncdiiiry 

i)f the parasites. When tlu'se conditions are fulfilled the dudn 
dll- life-cycle of the parasite' is cuntinuoiis and wi' h;iv<' an rmlmiic 
The relations just outlined might he ('Xjiressed in terno of 
•:i:ulicinatical fonuulan but notliing would b(‘ gained therrhy. It is 
I'.r recognition of the ])rim‘iples involved that is im]H)rlant. 

Tin writ('r is not at jiresimt in a ])ositioii to nwie-w the «‘ntii'c field i>t 
traiisiiiissiou by biting iiisi'ets from this viewvpoint. Ihovever 
>•'!•• 'iiorc striking examiile in supiiort of his views may In- cited. I Ids 
' die large liendpter TriaUntin {('(niorhiitus) fiiajislus wliirh t arlos 
‘ iiagas recently has shown to be the transmiltcu' (.d a dangerous ti>- 
aanit'oiae disease of man in l^razil. As 1 havi* already pointetl mil 
ia another place (Proc. Knt. ^<oc. Wash., xid. 71, Tdl 1 J Tiinlomd udifis- 
■ i- remarkable among the American meiidx'rs ol tin- genus in >how- 
.n- clnse adaptation to man. It ]iv(>s in houses and docs not ()ccur 
^:itin;illy apart from man. The eggs are laid in tli(> cnwices of walls 
iciu.- of liouses and the young bugs feed on huimin blood Irom the 
''ml, In spite of its very large size, the bite of the adult oc.-a>ions 
lit tic pain that it does not awaken a sound sleeper. 1 his is dcaiK 
'■!d't;itionaI, as the wild species of the genus are known to liavc a very 
'‘^‘ititul bite. Still another example are the biting Hies ot the g<‘nui> 
I which, in the Mediterranean region transmit the ^o-<aihd 

h'h'h:ttaci fever. Here too the species involved are closely imsociat i d 
"'it!: man. 

'^‘ould seem at first thought that Anopheles, in the transini-r'Um 
"I 'm.laria, does not fulfill the conditions above formulated. The 
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species of Anopheles have not been looked upon as parti 
associated with man. However this is only due to the fact t! a 
habits of the Anopheles have not been properly understood ai .j p.,.. 
ticularly to the failure to differentiate the habits of the different 
There is every indication that those species which transmit i.ui!;,r,, 
thrive in the vicinity of man, while, on the other hand, those ik. v, 
which live apart from man and do not habitually seek his blinx] 
inoffensive. That the habits of the different species of At/nj,L ., 
differ widely and arc in direct relation to their effectiveness !is ti-o* 
mitters of malaria is brougiit out in an interesting manner m 
paper f)y Mr. Jennings on mosquito control in the Panarmi ( ^j: ; 
Zone (printed on the preceding pages of this number). Convi-iMii..: 
with him has added further data that support this view. Ih'c-t. 
gation of the role of the different species in the transmission of in.hi] :;;. 
by inducing them to bite malaria carriers, has shown that 
alhimanus, the species which thrives particularly about setth tiKij’. 
and is inost persistent in entering houses and obtaining blood, is il. 
principal factor in malaria transmission — no less than 70 per t t-nr ./ 
this speci('s developing the parasites.^ An interesting point, lirmi-:'; 
out in conversation with Mr. Jennings, is that this species ;i]ip(:-!'- 
to be absent from those parts of the upper Ohagres River wliit li -r 
uninliahited. It is highly probable that the reason for the absciuv 
Anopheles albimanus from such localities is that this mosquiin n.* 
only prefers, b\it probably Jiccds, human blood. It has been snguf-ir ; 
that llu? ahsen('(' of alhimannn from the upper Chagres \vasdui' ui!Mi:y 
to tlie abseiuo' of suitable breeding-plaees. It appears, however, tl;:;' 
this ohjeciion is not valid. Roth Mr. Jennings and Mr. Ru>('k hO' 
ex[)lonaI the ('hagres for mostiuitoes and they assure me thai di'i- 
are abundant op]H)i1 unities b>r A. aJhimonns to ])reed. Nihlu'r >■: 
them fuund olbinnunis and they could hardly have failed to do 'H i-:; : 
it been present,' 

observations of James and Liston on the habits of the A »/"/"' ■ ■ ■ 
of India show tiiat tlie speeies of that country likewise differ in 

M):irling. Sunuiot 'h., Studios in ivhilioii to iiniluria. Wasiiingtoii. (iovt. Vvw:"'- 
Otlirw I'UU, 

•SiiKT writ ini; ttic jhovr I Inivr ounio upon a rocoi'fl of observations on ,i ' ' 

Uir.<iiiitic'il<n>:, a ^(Mgrnphic race of albitnanus. by lh(‘ Rev. James Aiken of !■ )!■ ■■ 
British wliicli snpport niy contention, riuler the jkxuw Cdlin 

indicati's bit' relation of this species to man a.< follows: “It is lobe noted oic- •• 
the Canje cn'ok furtlier tip than Maraeara I found no .Vnophclina, the saiin I 'i;-'-'"' 
applie.H to the Bcrbi,‘c Itiver above Mara, and in a colleetion made by Mr ' 
at Sandhills itont’ appeared, (di ti visit to the Siipenaam creek I wa.s also m - 
ful in fuidinj!: ihis mosquito. .\11 these districts are very sparsely populates 
far as our obsorvati(ms go they are only to bo found near human dwell ' 
(Britisli (Uliana .Mwli.-ai Annual for 1906, Dcmcrara, 1907, p. 60.) 
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, V speak of “domestic'’ and “wild” s])oci(‘.s.=^ Hnwovt^r the 
:uice of the phenomenon seems to have escaped llieiii, as it 
^lisequent investigators. There is no doubt in the writer's 
iiat a critical review of the data will show that tin* d/nip/nh.s 
.dlTle for the transmission of malaria in India will be found among 
Pl. ■ i.tincstic” species, as the term is applied by the above memioned 

ijuiha''. 

Ti , re is a paper by Dr. Adolph Lutz of Hra/il, on fon^st im>stpntoes 
lurest malaria, wdiich apparently contrtnliets the ideas just ex- 
|.n..v,d witli reference to Anophele.<i and malaria,^ 'Flie probabilities 
;,iv, i:i>wever, that Doctor Lutz has misinter])ret(Hl th(> faels. His 
.e-M i vations were made in the state of Sao Paulo, iluring the lamstnie- 
tiidi of a railroad from the coast to the capital, d'he lirst i>art of tlie 
was through the moist and heavily forested sloju' fn)m tlie 
t:iiiio-laud to the coast, and while at work here a large jiarl of Hie 
.(.!iu ruction gang WTi’e afllicted with malaria. Lutz searched for 
liic transmitting Anopheles l)ut could find no brcaaling-phuM’s upon 
u-.v 't<-ep slopes. Finally he determined that only one sja'cics of 
Auojihilis (cruzi) was present in the region, and that this hn-d abun- 
Tmtly in the water held by epi])hytic luamnLads. 'Fo this sjua-ies 
!jr ;iitrihnt(‘il the outbreak of malaria. Most probably this H /o<p/((7(,s- 
ha<l nothing to do with the outbreak of malaria :miong lltr hibona's. 
It i' a \vell-kiio\vn fact that in tlu‘ tropics most pensons, although 
;siii)areiitly in good health, have latiuit malaria. When siicli au indi- 
viihia' comes under some physical strain, such as overexert ion, e\)io- 
Miii', or some form of overindiilgence, the dis(‘as(> manifests itself, ll 
''•(•IP'' liiglily prolialde that this is the (“\]>lanation of the oiillin-ak 
'‘liM-rveil by Doctor luitz. The men alr(aidy liiirbored latent malaria 
will'll tin'v came into the region and th(' exertion and exposure incident 
t" the work caiiseil the eruption of tlu' disease. 

It must I)e noted in passing that the charactm’ of the disease itself, 
duration of the parasites in th(' human blood, has an important 
'" -ting oil the insect relation. Thus, in th(' eas(‘ of yellow fever ami 
'I'liaue, where the parasites are ])rescnt in the blood only <inring a 
Vi ry lirief period, the association of the twoLosts must b(' a very» 
‘Utmiatc one. In the case of malaria, where the jiarasites are jiresent 

ti- 1 ' i)lood for a long tinua the relation of tlu' trall^mi^ting inosipiito 
"asily be a less intimate one. ILit even Imre it must be remem- 

• that the gametes, the sexual elements which are destined to 

•' ' •‘•s P,, and I.iston, W. (den. .V Monograph of the An iplidcs Mo«! 4 'iif"(s 

’■ h I. Calcutta, 1904 (first edit.). 

■ Adolph. Wald mosquitos urd Waldmalaria. (.'entralbl. f. }.iiiktcriol., 

• '•■nk., u, Infektionskr,, .Abt. 1, Bd. 33, p. 282- 292, 1903. 
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oontimie tin: cycle of the parasite within the mosquito host, ar. 
present and available to the mosquito at definite intervals, an- iv ,. 
aftiT a certain time, if no reinfection occurs, these forms dis,- -j,...,. 
altoj'ether. 

In conclusion the writer wishes to i)oint out that he is fully aw n - 
a certain cltiss of blood-parasite^^ and transmitters which a]>p:i:. i;.;. 
do not eon form to the principles above laid down. One class :,j. 
diseases Iransmittod by ticks, where' the j)arasites are directly t;.;,,. 
milted from the tick liost to its offs[)rin}r, and wlierc, fur this iv:,-,,; 
the ins(*ct remains a potential transmitter for a very loiif;’ 
Another einss are tin; trypanosomes which a])parently thrive ih 
number of <lifferent vertebrate hosts and may 1)0. transinittei! :r. :. 
catth; or wilil animals t{j man. Hut the o]>servations on tin' 
are by no nu'ans conclusive and it is (piite possible*, as Inis l)(*en 
edlv sue;Kes(e<l, tliat a numlxa of organisms, different but intli-!!v. 
jijuisliable, are iiivulve'd. It may prove that a revision of tlic .i ! ■. 
from the pn'se'ut \ie\vpoint, may materially alter our concept ioio 
tile subji'ct, 

UTILIZATION OF FUNGOUS PARASITES OF COCCIDiE AND 
ALEURODIDiE IN FLORIDA 

B\' J. H. t\'.\Tstj.v, Floyiila Arjiii uUnraLExpcfifinnt Sttidon 

As this station is reM'i'ivinji a number of iinpiiries concerning 
succi'ss of tin' ('xperinicnts wliic'h for sevi'ral years liave bc('ii in jinc- 
res.s here lookinir towards the control of our worst citrus ])est' ’■■} 
iiK'ans of ftm^i, it has st'cnu'd that perha])s a brief statement on n.'- 
prese'ut status of the subjei't iiiigli! not be without interest to re.-ni- 
of flu* JOCUNAL OF KcONOMIC ENTOMOLOGY. The more so as tt;-'' 
see'ins to be anion<r eiitomolo<rists a feeling (perliaps well foundi-'i 
far as most ol tin* state's are concerned) of pessimism concern inn ih 
jn-ae-ticability of controlling- any inse'ct by means of its fumm.' 
enemies. 

Altlioujrh funp;ou> eiumiies arc here very efficient in checkiiVLi if" 
•ravntres e)f many otliT'r insects, as for instance the larvie of man; 
lepieloptera, the meist attention has been given to the seale.'^ ami i" 
the whitellies ot citrus, ainl it is with these that the writer will ciael’y 
eleal in this bric'f uotii'e. 

History, The presence of parasitic fungi (the Ked Aschersmiia, 
was first noted as eliecking tlie work of whitefly in Florida by U T 
Webber in KSOJI (Report of Fla. Hort. ?oc., and Bull. 13 Div. of 
Path. r. S, D. A.). Prof. P. H. Rolfs (Fla. Bull. 41, 1897) first 
the Red-headed Scale Fungus {Sphwrostilbe coccopkila) as beiim" 
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V. ; . iKcient enemy of the San Jose Scali* ami worked tun ;» nu tlmd 
/ilimlly aiding its dissemination by tying on to the bi:iuelie> nf 
-'rd trees where the fungus was absent, small twigs (»ii wldeh 
^eales infested with fungi, and also a method spraying inio 
0;. -rvv^ water containing tlu^ spores obtained from eiilimas of the 
in artificial media. 

I’M.f. 11. A. Gossard (Brill. 07) took up the ariilieitd spreiiding of the 
; ]>arasitizmg wdiitelly. Following Wdhber he reeomim'nded tin- 
.:,,;;,(.d of transplanting nursery stock on which woit p:ir;»Mti/<d 

Ti.c method which is now extdusivt'ly used on a eonmierimil -e:de 
ixriL developed by Dr. F. \V. liergm- i Bulls. S,s, PT, oud Ip;;, Kla. 

I \e. and Annual K(‘])orts 1P()7 11). It is to spr.-iy intn the 
•iM- w;itei' in which art* held snspt'inied thr spores :iiid myeeli:i of 
•’.( fiiiigi. H(‘ f<j\ind that the .s]]ores fn)m about IP fungus pustules 
In one- ])int of water was suffieieiil and licit fhe lea\‘es m.-iy bi- ki-pl 
o\ months or mon* in cold storage, thus ob\’i:iting one fi-ei|iieii( liilti- 
■ ahy. that of finding fungous material in llie spring and e.-irly >niiimer 
'.uilowiiig the dry sea.son. Or fungi nmy Ik- used wliieh !i;i\'e been 
^mun on sweet-]a)tat<i or other artiheinl niedi;i. 

I'rof. IBS, Fawcett. Plant Patliologist of t la- stniion. and Director 
r, II. Bolt's hav<* worki'd on lh<‘ life-hist oi'ie< <if the fungi eoneei-i n-d ;md 
tlif methods of their jiropagalion on ariiliiaai media (ihill'-. II ;ind 
P! .md Fniv. Fla. S]K‘ciaI Studies Xo. 1. IPOS. Myeologi;i 11 b IPlPi. 

Siiilts. d’lu' scale which is most wiih-spn-ad ;md lia^ reeeiveii tim 
tiio't attention lat(*ly is the citrus Ihir])le Seale \ L< s htcLii} 

;aid the following nmuirks ai)i)ly (‘lii(‘lly to it, although nmny others 
'•i-iii t«) he affected to al)OUt tin- same degree, 'i'he chief lurigi eon- 
’'•rnetl are, the Bed-Headed {Sjihd rofctij/liitu l the Bho-k 

I ciigiis iMyridnglufii daroe/J, and the Wliile-headed 'Oiihitnn rh in. 

‘'•I'rifiild t, 

b not the ol>ji-et <jf this ])ai)er to go fully into the historical aspects 
"t Piis suliject as tliat Icis been done elsiosdiere < B<-rgoi‘ Hep. ol Ma. 
li‘>rt. Soe. 1911), but it is well in ])as.siug to call .-itP-nlion to the 
re-i that wlien this scale wtis first introduced* :tnd before tin- tiingi» 
■-!'i <‘omnieiiced to bi; efft'ctivt*. it was regarded as ;i mueli more serious 
]"'t than is notv the east*. So st-rious ind(a*d th.-it the very existence 
'-t 'he citrus industry seemed to la* threatened, liven witli no ;PI(‘u- 
tioii on the part of the grower and no (dforts to ;iid in iheir dis.o'inina* 
the fungi are very efficient aids in lioitling the s(‘ale in cla-ck. lo 
wii O extent this is true can be setm frtjin tin? aeeomp.-mying tai>le 
^■-'le F) in the column showing tlu' (-ffect of spraying with Bortieaux 
liiixtiire. It has long been recognized that spraying with this stumlard 
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fungicide immcn«oly incroaHud the number of scales present. 11 ri 
fore tlu're fuis lieen no careful quantitative data as to what extei : ij:. 
is true, but during the ])ast summer such experiments were ( rr:.; 
on by Professor Fawcett and the results are given in the accori,:.:ii,v. 
ing table. Ten re[)res<‘ntativM oranges and fifty representative* ■ nv*, 
were tak(*ti from each jjlot and counts (or estimates in the case o: bi.h, 
oranges from the Bordeaux plots) were made of the scales and whit, f- 
on (-ach. The figun^s in the table are the averages. Thes(‘ ir... 
wen‘ sprayed in June, in July, and on August 31. 

TABLL 1 


.■v’alw cm fruit | On leaves 



^ Sept. 1 

(kt. 25 

Xov. 28 i 

Sept. 1 

Oet. 25 j 

.'(■ V. N 

Clark 

2o 7 

kl 

70 

33.4 

10 1 


Sfirayttl 

’ 370,0 

25.yj 

6835 1 

175.6 

155 j 



Tile Bordeaux mixtun* by killing the parasitic fungi allows tin- uii- 
hindered mult iplicatiuii of the scales and gives us some itiea as tn wL;': 
they would do wen* they not naturally held in check by the ititii:;. 
The Hurdeaux eolumn, then, and not the unsprayed trees should lu- n- 
garded as the “elu'ek'' in considering the effieieney of the fungi. bvK. 
th(*n, how{‘ver, we tlo not get a. true picture of the importance mI'iL- 
fungi as 1lie.*^e IrtM's were covered witli the fungicide for only ;t i. v, 
months, whereas it should have lieen extended over several vi-ao i" 
give us a true (‘heck. Also tluyv were surrounded on all sidi-^ i} 
fimgous-('OV(‘i‘e(l trees wliich r(‘iiife(‘ted them hefrjre the last eimii!. 
Nt'vertheless this gives us sutue idea of the role that these paraoii-; 
fungi naturally ]ilay in the cHrus groves of Florida and denn>n>UMS 
th(' truth ot the st:it<unent of Doctor Berger that ^Tt is the fungi tii;;' 
keep the grower in business.’' 

Whitejly. The chief fungi eonccriied in keeping in cheek Ah 
citn H A' II and A nnbijera Berger are, in the order of their imjiorTaii" - 
the Red Aschersonia (A. aleyrodis), the Brown Fungus (/b-,'; ' - 
u'eblH'ni), the (’innamtm {Vcrticilliinn heterodadmn), the Whiti* VruiO 
[Muroccra spd, and the \eliow Aschersonia (A. JJariMdirin'! 
Akurodes uuh/fmi only. Tlie first tliree and the last attract 
and pupa, the fourth, all stages. Tiiis is also a eornplete sa])ro!'ay^' ■ 
developing in immense numbers on the bodies of insects kill"! ly 
fumigation. 3 lu'v an? all partial saprophytes since the inaj"! 
of their development occurs after the insect is dead and they i u • 5 - 
be raised on artificial media. 

A\hat was said about the efficiency of the fungi in keeping dov 
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A!*r.. ‘-J 

fveii when not aided by the grower a]i])lies e(|ually wt'll to tlu‘ 
w! 'iy- recogiii/ial that (*ven when im means wrre 

' . u) combat it, the grower could reasonably hojM' to gel about 
diird year a crop nearly free from the st)oty-mo!d iMeliola'i that 
I,,.,, ,,p* in the honeydew given off l>y tin* whiteily ami eonstiiuies 
. , i its chief injuries. Bordeaux mixture ])rodu(a*s. hen* also, a 
increase in numbers wOieu sprayial on triads. 
iVit tlie unaided spread of the fungi is often slow and vi ry nm'veu. 
'[•i true not only of its spread fiami grov(' to grove as wouhl be 
led, but frequently from tree to tree in tin* same giawe ami soine- 
Pili, . from one part of a tree to another. As an illustratinn of tliis 
counts taken by the writer in IDeceniln'r, I'.Ml, will be cited. 
I'inv l(‘aves were taken at random from a grovt* with ;i conspiemms 
of fungus and eounts wme made of tin* number ol wlhteiiy 
.,|ivr of the number surely killed by the Brown loingtis ami Bod 
VM'hcrsonia as shown by welbdevelop(‘d ])usiuh‘s. the number dead 
,11 i.tlier causes including ^‘natural mortality.” ami llie miinlMT ot 
,.,niily inipa eases showing smaa'ssfill (uma-g^aua', Most of tlmsf* in 
,,nliii,in three were really killed by fungi wliicli had imt .leveh»|)e<l 
oillicicntly to show pustules. Ibaa^nt study by the aullior h;is shown 
pivity <‘learly that the so-called “natuiail mortality” is iluc to the 
W Isite-fringe Fungus that does not (lev(*lo]> the charad eristic tringo 
it .lees under favorable circuiustama's. count- nf soim* of the 

].-:,vr> ami the average of tln'in all is giviai in 1 abl(‘ II. 

TABI.t; 11 


Alive Fungus pustules j Deud, no pusuik^ 


775 

10 

jji) 

li.K.1 

2 

S 

1 ! 

K 


8 

1 0 

'* 

100 

107 

s 

m 

201) 

1 

1 


2411 

120,4 

74.0 

> 152 . 

40.] 

24. s 

10 


j’er .-ciit ‘.f t!:'- Anil'll'' li'liijli'T. 


Tiiis does not show the real inortiility as it doe. not lake into 

-icIiTution those that died and dropped oil. It is not ai\i n a-, an 
* M:':-i|il(‘ of the efficiency of the fungi as it was taken in the mosi un .i\ 
time of year, but it shows the unevenness of the distnlmiinn. 
I- 's shorra, however, that even at this time of the year that the (ungi 

is made a clean sweep of the larva! on 1!) of the oO leaves. 

lause of this occasionally slow spread ainl uneven distrib ition o 
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the fungi, it is of advantage to thoroughly spray the grove with 
even when there is much fungus present. This has been abund iidv 
proven in field ex})eriments by Doctor Berger and the experieii i , - 
coininereial sprajtTs. 

Spniyimj wi a The method has been 

n{> very exlensividy by the growers of the state and several p,-;;; 
-make it their business during the summer season. One aloui .• 
these, eomim-rcial sprayers tn-ated a lumdred thousand tree.- i>- 
summer belonging to over a liundred growers and sold fungi li, 
many more who apijlied it themselves. .'Several others spraved u-m- 
fiiteen to fifty thousand (-aeh, and a very large number of grower- 
sjirayed their own trees. Altog(‘ther during tlie last few years bet'.o , 
on<“ ami two million In-t-s li.avi- been thus treated. 

Altliougli some very g(K)d results have attr-nded 
use at other times, such as March and April, as is to l)e ('X])ect(-i|. i-.- 
fungi do their most cfliei(‘nt work during lh(‘ warm rainy suiiinn-r 
(Iroiti alxiiit -June to tin- middh- of S('j)tenil)(‘r). 

W(‘ do not .advis(‘ the growi-r always to d(-i)end upon the fungi ak>!;,-. 
at l(-ast not in the cas(‘ of a sc-ven' infestation during tlie dry sca-nn 
Then it is lre(jU(‘ntly desir.able, or (-veil necessary, to use some hca-s v- 
oil iiis('eticide to siij)j)leiin‘nt tin- work of the fungi. Or fumigaTi.-a 
with iiy{lro(‘y;inlc acid gas (-an he used in isolated groves or comnei!:' 
ities. 

It Would s('('m that the praOicahility, in Florida, of eombating itm-i N 
by nn-ans of aiding in the distrihutiun of tlu-ir fungous enemio-. 
least in j‘oniu'(‘tiou with other methods, has hei-n siiffieic-ntly ih iiioii* 
strated to warrant a thorough trial in all other mobt, suli-tropifal ur 
tropica! eoimtric-s. d1ie imtliod has already been successfully um-I 
against scah-s in d'rinidad, Montserrat, and Barbados (Report of da 
Lo(-al Dep. of Agri., lbirl)a<!us I!)10 11: W. L Bull. Voh XI Xo. i . 


Amkku'.w .tssori.\Ti()N OF IvroNOMte IOxtomologists 


T ho following uppoinlinoiits aro tinnounced for tlie current ye.ar: 

( onimilttc lut Mi mhiTship, H. F. Suininers, Cliairrnan, Wilinon Newell and H- t 
Cooley. • 

CommitUr on Kulonioh^iicfil Investi<;atwH.^', T. J, lleadlcc, Chairman, Glenr; ^V. 
Herrick, and . C, 0 Kane, 

\y. D. Hcm'kh, FresiJi-.i. 


Amkkk'an Associ,\tu)x of Economic Entomologists. 

At tlie last annual meeting of the a.ssoeiation it was voted that the Presiden' 
Secretary arrange to organize an einploynienl bureau for entomologists. 

Prof. h. L. ashburn, 8t. Anthoii}' Park, Minn., has been .selected to take <1 
of this work and entomologists desiring positions or institutions desiring 
uiologists should communicate with him. 


■nid 


A. F. Bcbgess, N- ' 
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pj-oceedings of the Tenth Annual Meeting of the 
American Association of Official Horti- 
cultural Inspectors { / ond n tn d i 

>. Sesalon December 29, LSO p. m., Wir Xiidouai Musaim 

was railed to order by Ib-esitUMit SlH'rniaii who introtl\HH‘d 
Di, ' A. Forbes. 

WHAT SHOULD THE STATE REQUIRE OF A NEGLIGENT 
OWNER OF A DANGEROUS ORCHARD? 

liv Stkpiien a. 1 '’oiuo:s, lIltuDix Shiii hnimnDhur^^l 

In >u<i^esting this topie for this nod 1 b('lic\ (‘ il \v:is pl:ire«i 

ijpou oor pro^rriniine iit my reepu'st -1 had no iiiloiitioii of 
;i jiasHT upon it myself, but thought meia'ly of oi»t:iinim!, a di>riission 
i.t il in the hope that we might have a (•om])arison oi idras and inol liods 
uiiich would be bellyful to us all. Perhai)s tin* liest way lor iiic to 
ojnii r.urh a discu.ssion is to ik'seriln* to >’ou the situation :\> it lia> 
'kvi'loped ill my own state, and tlu' solution our i)roblrni at whieh 
we liave lately arrived. 

1 have been at work now for several years in Illinois, under onr 
iii'inM’tioii law, upon wliat has come to appear as an iniprael ieable 
|.r<v<U':mmie. Under our law, dangerously iufesteil orelianb and other 
'iH-h property arc a public miisauc(', the* maintenanee of which, after 
die notice and reituirement, is ])Uiusliai)le as a iiiisdeiiie.aiior; but 
tiif failure of the owner of such dangerous property to suppre>r the 
nui'ance jiointed out to him has been followed by an ellort \n '-up]»ie>s 
n I'll mv jiart, the expenst's of tlie opi'ralion to In* colleetecl lianii tin; 
ii'irli'j:eni owiier, who is furtlnu' lial)le to proseeiitioii and line. 

Idiis sy:Ttem works out in tlie following mtiimer: I eaii only fleler- 
iniih- whether premises are so infestc'd as to hr* dangerous to adjaeent 
i'i"l"’i'ly by aninsi^eelion made in the fall after tl^e l(>a ve< have doijjped^ 
:‘n<l after the season of miiltiidieation of tin* San .lose scale is virtually 
With the area now to be covf'red by such iiis|jeetif»ns in 
biac'is. the Avhole early part of the wintra' is requiiaal to lake llm 
ti''‘ -rep. T mast then notify tlie res])onsible owner of the (‘xistence 
"I ■ ■■ nuisance on his premises, and must pr(‘>crihe metl!f)ds for its 
n il! val, giving him, of course, sufficient time to make his pre])ar!oions 
io this w'ork; and his work imist be done in time to jx-rmit me to 
a second general inspection throughout the whole territory 
iiii> - rdj to ascertain whether these nuisances have actually hc'cn 
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suppressed— whether the nccessarj' spraying has been done ar,,; 
done effectively. And this second inspection must be complex 
time to allow me to follow it up with an effective general spr yi:=;. 
operation, wherever the dangerous conditions have not been v ,,i,!v 
removed. Rut the first inspection being made during the ehrl\ 
of the winter, and active sj)ra}'ing being impracticable or useless 
us in the midwinter months, orchard treatment must go overiji!!,. 
main until towards spring, and the season during which efln-tlv,. 
treatment is possil)le will be gone before all these various .stc])- t:;:. 
be taken in succession. Wo have of late, consequently, been oi.lij:,- 
to limit our o{)erations td a part of the territory to be covered, 
order that we might get over it all in time; and elsewhere we havi 
to trust to tlio owners of dangerous properties for such spraying w, 
could induce tlicm to do. Knough orchards have thus been left m.. 
treated at tla; end of the season to cause vigorous complaint hotli iii 
the part of those who have hdt themselves compelled to spray :uid nii 
the part of the (‘umnuTcial orchardists who take the best care tiny 
can of their property but who find their carefully treated tre('> 'li;; 
endangered liy the neglect of their neighbors. 

1 have been asked this fall, in fact, by our State Horticultural Sm i- 
cty, to prejvare a description of the legislation necessary to comi>f 1 t!-- 
destruction of dangerous orchards and other such property whiri; 
the owner is persistently neglecting to the disadvantage and lo- oi 
his neighl)ur. I thought it well, however, to learn first just \\li:it 
powers I had under our present law, and consequently put the <nn'- 
tion to the Att(nuey-(ieneral of the state, who replied to the cth-ri 
that our Illinuis law alrea<ly clearly contemplates the enforced de>ini( - 
tion of dangerous jiroperty where I deem this necessary' to the sifity 
of other property adjacent, and that I am warranted in procietliii^ 
upon that intcrinetation provided that 1 am careful to keep strictly 
within the letter of the law. I have consequently changed tlii' kiii 
the form of notice given to owners of dangerously infested proix rti' ' 
in a manner to advise them that tlicir infested trees and shnil)s iium 
be either effectively sprayed or dug up and destroyed by the fii't c: 
‘April, and that, if found at that tiiiie to be still dangerously inf' '!• 
tliey must be destroyed by the first of the following June. In "iki 
words, I have jmt myself in position to enforce effective treatmrit "i 
infested proi)erty under a penalty of a destruction of the ini >T''’‘ 
stock, provided this treatment is not administered in due time. 

The attitude of our leatliiig horticulturists upon that subj- i 
shown by a resolution presented at the last meeting of the State S* 
by a special committee on this subject, and unanimously adopt- ; ly 
the Society in the following terms: “Resolved, that the v tart 
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.j j . iculture and the best interests of the iutollitieut and ros]Hnisihle 
ilturist require the prompt suppression of ;dl daup'rous ln>rti- 
...'v ‘I nuisances as these arc defined in our stat(' in>i)ei‘lion laws, 
•tiei ■ approve and will support the State hntoimil(>p;ist in all 

lawful measures to that. end. This statiaueut is imcinU-d 
,, Trhule the destruction of infested or infected trees and shrubs 
; U‘d by the owner, and so situated as to be dany:erous \o tlu‘ 
of others.-' I shall hope tt) have tlu' e\]U'riema‘ ;ind tln' 
iailuHK'iit of others upon the situations thus deseribt'tl. 

(h.f other point may be intt'restinj!; to you. aiul that is tlie n-al 
ami scope of some of our laws passed with ]>riiuarv releia ner to 
San Jose scale. Wc have some of us sown a setal that will prodina' 

, rn|> (piite different from what we had in mind wlu ii sowing. I am 
.;.ivi>ril by the Attorney-General of Illinois that our so-ealled San 
J.im'* M-ale law, although designed and drawn especially for the control 
Sail Jose scale, is expressed in terms so general tin or<h'r to make 
n rover all possible cases) that it really apidies to inseiU ])ests of every 
.jtM-iiptiou as affecting any kind of i)ropi‘rty wlialsoevt'r. lie tells 
me. ill other words, that I have the same powers and ihligatioiis with 
a spect to a wheat field infested by ehineh-bugs likely to i-seape ;it 
]i;trve4 time to the injury of the corn of an a<ljaeeut neighbor that 
1 liave with reference to the San Jose scale in an inii'sli'd oreliard. 
Wo iiave thus obtained a general crop-i)est law in Illinois without 
kiinuiiig it or, indeed, iiitemliug it at the time; ami I am making 
> 0)110 use of this fact this wintiT to arousi' attention to the ehiix'h- 
i-ug Mt nation in the southern part of t)ur stat(‘, by showing farmers 
o.iiironied that by an attitude of imliiTerenee and inactivity witli 
roferciice to their infested fields they arc really violating a law of the 

Mato. 

A RECENT DECISION OF THE SUPREME COURT OF 
KANSAS 

By S. J. Hcnter, Stale Entomobgial , University of Kansas, hin reitc^. 

:i’e feasor Hunter outlined the liistory of the case aridMalkd ntnailion lo ttio far- 
significance of the decision, wliich latter is reproduced bc]n\v.-dMJ.l 

Xo. 17226. 

S. W. Ealeh, Appellant, 

V. 

A. P. Glenn, et nl, Appellees. 

Appeal from Sedgwick County. 

Affirmed. 
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SYLLABI'S BY THE COURT. 

PORTER, J. 

1. Tli(‘ statute (Tealin^ the Eritoinological Commission an : 
viding for tlie extermination of San Jose scale and other orchaii. 
(Cen. Stat. 1001, eh. 108, art. JJj is a valid exercise of th*- 
powcT. 

2. The stiitute is not invalid because it delegates to the eoniiiiN>;.,. 
tlic jjower to drclare the exist(‘nc(‘ (d conditions which call into i.]nr;.. 
lion tlie provisions of thr statute. 

J. Tlio l(“gislatur(' may d(‘clar(‘ that to be a nuisance which i> tii ir;. 
mental to tin* iu-alth, morals, peac(*, or welfare of it.s citizens, and luy. 
confer pow(T upon local hoards or trilninals to exercis<‘ tlie pnl;.'. 
power of tin* state wlnn in the judgment of such tri])unals the cnih;:- 
tions exist whicli the h'gislature has declared constitute such luiisnir,, 

4. Xor is tiu' statut(‘ in (pn^stion unconstitutional on tlie goTiii,:; 
that it ])rovides for taking private^ ])ro])erty without d\ie ])nK ( - 
law. It rests wholly with th(‘ legislature whether, in the exerri.M- 
its |)ower of j)olic{‘ regulation, tlie individual whose propert>'isdestriiy.ii 
.sliall naaMve compiaisat ion (luTcfor. 

5. ddu' statut(“ is designed to ])r()tect and promote the horticuliurd 
inti'i'csts of the state and, in I'fiVct, makes all orchards, trees, slinil'- 
and pkuits, iidVsli'd with the pests mentioned in the statuti' 
nuisances, and htdrig a ])rop(a‘ ('xiTcise of tlie police power is not iiiicn’i- 
stitutional bnaiusi* it authorizes tlie expense of abating sucli nui'MM" 
to !)(' charged against th(‘ jinijierty of the owner. 

(). Nor is th(' 'Statute uncon.stitutional because no separate* tril'iiiLi, 
is jirovided iiy wiiich. the owner may conte.st the amount of expMi'- 
whii'h shall he chjirged jigainst his pioperty. The act require^s iwii ', 
to he siu’ved Ujion the owner stating the amount of expense im-iirn-i 
hy the Lomiiiission and notifying him that unless such ex])e]i''' I' 
paid within twe'iity days the same will bo taxed again.st his iiiDiicrt:' 

tliat. aiujih* notice* being jireivided which gives propeu’ty nwa*: 
an opportunity to epiestion the amount of such exjieuse in an 
in any eanirt of (‘ompeteut jurisdiction before his property is aficrtc:. 
he is atTorded due ])rucess of law. 

7. The lien given liy the* statute upon premise.s for the ex]n ii'' • • 
abating such nuisanci* theaeou is not for a elelinquent taxbutforiuL--'' 
celness due llu* eamnty and the provision authorizing such exiira-i* 
be collected as otlKU’ taxes are collecteel is not obnoxious to an,'- 
stitutiomd inhibition. 

All the Justice*.'^ concurring. 

A true ceipy. Attest: 


Clerk Supreme t ' 
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[■] . -lion of the court was delivereti by 

. i.ll, J-: In suit the appellant ehalleiiges tlie valuiiiv ef rii-qit.-r ;W) 

,• - -iun Laws of 1907, as aineiiJed by t‘ha])ter 27 of ih(‘ Si-><ion Laws of I'.HIP, 
Entomological Commission and providing for tluM'Morniiiiaiion of 
s '<‘ale. Appellant is the o^\'ne^ of a large oirhanl of appir and pearh trrrs, 

1 other fruit and sued to enjoin the ilefeiidants from filtering upon hi-i 
N.r the purpose of inspecting, spraying and destroying tlie fruii trees and 
... ;.:.d from causing the expenses ineurri'd in the iierfonnaiiee of such x-rviees 
. against his property. In tlieir answer :i))pellees adinilK'd ilmt they were 

'u mspect, and, if necessary, d('stroy tlu' irri'S, vines and iidier >!irubt>rrv 

■ sop. lianl'.s pretni.ses and that tlie costs and cxpinises inenrred b> them would )h' 

•:\.d ;.: 2 :iinst his property: they allegisl that appellant's nrcliard is infi’eted with 
,s - Un- 'cale and ivsked that he be enjoined from interfering in ,-iny niamiff with 
•• • W‘irk "f the coniinission in exterminating tlu’ same. On the trial tin- cmirt hnimi 
• - Ilf I he appellees justified and eiijoiiu'd ai^pellaiit fr<)m interffniig uiih the 

, ■ding':. From this judginimt he apjxvds. 

Utinecr dSd of the laws of 1907 creates the (mlomologieal eommis>i()ii, in i-on>-isi 
. • O;.' vd'etary of the State Hoard of Agriculture, tin' si'cretary of (he Kal’..u^^ Stat<‘ 
ii iMfuliund Society, the professor of ontomolugy of (li(‘ I'liiver^ily of Kaii^a.'^:, 
■■ i.iufi'—or of entomology at the State AgrieulUiral (/ollrge, and ;i nur>fr\man 
1 t -.■•Iv fngage<l in the nursciy business witliiii tlie stale, to In* a[)[Wiititfd by (he 
.r-oru')!'. d'lie purpo-se of tlu' act is thi' su])pr(ssi(!ii aial e.xifrminatlon of San 
.'ii'f M-aic and other injurious insect pests and ])laiit diseases. In order to aceom- 
: .d, ■^ijiii purpose the entomologist .s, their assistants and etiiployn s. .an- aiithoriiceti 
a'l-r upon the premises of any private individual and inspeet, distroy tnaii. or 
rill If lit upon such insects or plant diseases. In case llm olticffs nifmlioinal or 
. :r i-aiployees sliall find such insects or disea-S(“S to e.xisl (hey are required to mark 
-‘' 111 ' fijiispicuous way all trees, vines, shrubs, or plants .so iiifesli'd. and (o give 
in .vriting to th(“ owner, tenant, or person in charge of Llw pnanist's, of tlie 
iidiin ihen‘of. The act then jirovides liiat if the owner or ]K:rsoM in rliarge 

■ .eno! witliin Um day.s thcreaftiw destroy or tr(‘al th(‘ sami' in aenordance with tlie 
t ii.itiiiM' and rulasof the commLs.sioii, the cominission .sliall r.iiise tln' work to be 

The act of 11K)7 provided that the e.xpenscs of such e\l crmiiialioii or Ireat- 
•' poiperly certified by the eommi.s.sion, should be eolh'eicd by (lie eonmv ;dtor- 
■' "i 'lie county where such premises are located, wlm was direcieil lo account 

• e n.r 1-1 ilie commission. ’J'lte legislature of 1909 ameiuletl tlKoael so as lo provide 

• ’ On- expense ineiirreil in iiis])ecting, tnciting, and (svlerniinaling sudi insect 

diiiuid be ]);iid by the ow'ncr of the premises within a cm'f.ain tiin<“ alter (he 

■ ■■"' ’• i.Te performed, in default of which it should be taxi'd .against the properly 
‘ "I’l'Od in the same manner as delinr|uent taxes, d'lie amendment, s(^ far as 

lo t.hf pres<‘nt controversy, reads as ff;lIow.s: 

Ii." niTfssary experi.se thereof .shall be'paid by the ownin' or owners of (he real 
to 'll which said infestation has been removed in jmi’suancr of tlii.s ad. 'I he 
''M "'(lolugist or his deputy .shall serve or cause to be served upon s.md ovvimr 
‘ -c.y '-f. in posses.sion and in charge, of said real estate, a notice, .slating th'* amount 
'1': ' 1- and further stating that if said cliarge be not paid to the county (rt-as- 
‘ ■ ■ I'oiinty wherein said real e.sLat.e is located within tiventy rlay.s from the 

' ' ■' ud notice, that tlic same will become a lien upon said real eslatf. t ujiv 

. ••• ' -'c. together with the proof of service, shall bo at once filed with the lainnt v 

‘ ■ : >;ud amount is not paid within the lime tln‘n‘in stated said county clerk 

d'f "1 the same upon the tax-roll prepared by him and said amount shall 
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become a lien uKainst said real estate and be collected as other taxes are . 
and said real estate* shall be sold for non-payment of said taxes the same ; ^ 
hereafter may be provided by law for sale of real estate for delinquent taxe> >; 
the owner of said real estate not pay said charj^es within the stated time. i... , / 
shall be presented to tfie board of county comniissioiiers by the county ek-; . , 
them allowed and paid out <jf the lUTal fund of said county by the coijht} ■ .. . . 
and w}e*n said amouni is collected as taxes it shall he pai<l into the irci, 

(jf said <’Ounty. 'I'lu' eost (jf (Tadication or tiratrneiit of such infestatioii 
stated, sliall be ])aid to tie* county tnasurcr, to whom llie county clerk sir ■ - 
all amounts tineas rt'poritsl to him by th(‘ entomologists in charge. Ti--. 
trea-surer sliall forward to the state tr(>asiircr on the first of each month al! v 
tlms received, d’ht'.'^e amounts shall be paid into the general funti of the l iii .r: 

<‘!il ( 'ornmissit.n.” (Laws 11)00, eh. 27, tS<‘c. 1, Gen. ,Stat. 1000, Sec. 

d'hcre was ample evidence to warrant tht; fimling that a})pellaiit 's (C-L..:: 
iufi'cted with Sati Jtise .-^cale. It is conceded that the a))pcllees wen* alle!-,!.;.-. 
follow the proN'isions of tin* .statutt*. Tliey and their tunjdoyees had goie- i!-. ■ . 
pr<>iiiises of tjic a[ij)cllaiit ami had marked e('rtaiu tret'S and .‘^hruhs for lii'O'. ■ ; 
and had marked others for tieatment by spraying; tlK*y had given tlu- r!,;., ■ 

due notice in writing ordt'riiig him within ti'ii da\s tln‘reafl(‘r to treat aini -j.- 
the pest uraler the rules ami ['('giilat ions of tin* <*unimission. I’pon lii- ■ 
coinply with the oni(“r fta* coiiimis.sion was about to cause the work I' 
and tla* exp{'ns(‘ tliei'eof i'harg<*d against appt'llant’s prop(*rty. 

'I'he upp(‘ll;iiit a.ssi'ris that tlie act of 1007 as ana-nded by that of lOttu 
stitiitional. (lenendly .stati'd his contf'Htions an*, that the law deprive-' Iniii - 
propt'rt.y without diu* proce.ss of law ami tlierefota* violates the 1 Itli ;iii:. ■ 
to the federal eon.stitiitinn ; that it deprives him of the right to a jury trial :a .. . 
tion of section 5 of tlie Hill of Rights; tliat it attempts to confer judicial pov.r: . 
the commissinn and its funployees ami to gi\'(' tiieiii autliority to determine th' ic; 
of taxes whieli sluall be asse.'<s(>d against tbe appellant's properly withom li"'. 
opportunity to erinlest the amount thereof; tliat it violates section 1 of ar’i'l' L. 
the eoiistitution of Kansas recjuiring a uniform and equal rate of asse^m' : ' ’ 
taxation. Little if any attempt is made in the brh*f to argue these pp-p-''.’ ’ 
separately; but counsel for ajtpellant urge the following specific objection' ' 
statute; (1) that there is no uu'thod of procedure or hearing provided liy .e. 
appellant's right to firotest against tlie ilestriietion of his property i> pP'': ' 
that tlie law delegates to (lie eomniission and its employees the power t" ' 
for destruetiun without a hearing or trial a.s to the neoe.s.si\y thereof; ‘ 
fail.'i to [>r(‘serib(' any etuuponsation for property destroyed, whether tak-ii u.:' 
or wrongfully; (,■'1) tliat no notice or o])poii unity is jirovided by whicli ilm d'i" 
may contest tlu* amount of tlie expenses which shall be taxed against hi' pi'v-' 
Most of tlu'se obj(‘(’iions re.st upon what appears to be a failure to distiiigiu'' i" ' ■ ■ ■ 
the e\(*reise o! the power of eiuineut domain and the exercise of the pou< ■ * ' ■' 
regulation. Many ea.';es are cited whc're legislative enactments lur'c er.h : 
invalid on the gi-ound that they provide for the taking of private projieriy e-r V-' 
use without eompensution. These authorities have no application to ' ' G*'' 
case, riie courts have universally, recognized the distinction betwe 'if ‘ 
powers. I nder the exercise of the one private property cannot be e - ' " 
for public or private use without compensation; in the exercise of the m : r ■■■■ 
of i^roperty may be limited, or controlled, or the property itself destroy ; ' 

anyromjx'nsation therefor being made to theo'wner. Itis noobjection to 
of laws passed in the proper and lawful exercise of the police pow'er th; u: ' 
is not made for compensation to the individual whose property may 
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I’roperty taken or dcstroycu lor tne purpose of aliinihu :i mii.suuT or 
;t the spreading of a pestilence is not taken fur pnldie us<‘. All priv;iio 
. ; .s held subject to such reiisonable restraints and Inirdoiis as in tin- npinion 

u . ^islature uill secure and maint:iin the general \v(‘llaiv and pruspiaiiy of 
It is held subject to the obligation tliat it sh:dl not he used >o as to atf.-ri 
j:_. ?he rights of the eonununity. It hedongs i(* tin- K'gi>iaMve hranch of 
::mient '^to exert what are known as ]>oliee ]>ow(>rs of the slate, and to deter- 
. .. ; : ’iiarily what measun^s are appropriate, or needful, for tlu' proiection of the 
.orals, the public health, or the puhlie safety." (Mugler r. l\ans;i>. 12:* 

> eji-ritU; dl h. ed. 20“). Mo. Pae. Ply. C'o. r. I'inley. :t,s K;,ti. .mII. p; 

(Uii 

p, -i.o >'\eiTi.se of this power the h'gislatuia' may l.)e jtistilied in eNelinjiiig properl v 
.^r, p ,i-.to the i)ro])erty of the citizens ot the siat(n as. tui’ e\aiii]ile, anlmaU having 
. or i'oulagious diseases, ddie poliet' power is said to })e inhermi in govei n- 
,;a, hi) can only be e.\<'r{‘i.st‘d by autheritv ol legislative enai’l ineiit . It i> ptr 
. !< gi'latiire to d(‘terniin(‘ what laws ar(‘ needed and appropriate lo [>[oii;ote ihe 
Ai-lfare and to ]>rev(’nt the intliction of public injury. So long as the legis- 
' :r<'. in ;itt<'nipliog to <*.\(“reise this powci’, does not v iolal i‘ .any of (lie prov i'ion> of 
. <ira.i!ii>‘ law or eneroardi iipoti soiih‘ power V(‘sted in ('ong^^^ by tin- bdiral 
:,Oiiu!ioli, tlte exercise of its diserelion ].>•' not subject to review by llii' I'ourts, 
li [Ol r -if Application of Ja(‘obs, !IS X. \ . OS, .atl .\ni, Itep, tidii.i In llie language 
.1 otic dray, in Blair A: Ilutchin.'.^oti A Siuitli r. I'oreh.and, KHl M.ass. blit. 

\!! rights of property are ludd subjc'ct lo sueli i‘easona))le i-ontrol ;iiitj tegul.ation 
•Kr- mode of ki'cping and us<' as the i('gislatur(‘, umler th<‘ poiiee power vroied in 

■ :a b\ tlie coHstit ut ioii of tlic eoninioii W('all li , may think nec(s>aiy for tin- pre- 
cUag of iiijuri(‘S to the rights of oilier,'-^ :iJid the s(“eurity of the piibli<' Iie:dtli and 
diiu- la the (uNcrcise of tld.s jtowei', I In' h'gisl.at lire may noi tjuly provide that 
■' ;;!! kiialsitf property (<‘itli(‘r ab.soluti'ly or wlien ladd in sueli a manner or under 
. l ii'i'uiustanees us to b(“ injurious, rlaiigi'njus or no\i()n.<) m.iv bi- >ei/ed ami 
' ’aivited u|)on legal proces.s after notice' and liearing; Imi tn.iv .dstt. w hen tiece»ai3' 

■ :,-ar ' public safely, authorize them to bo summanly di'stroyed by tlu* muni' ipal 
.■k->riii>> without previous notice to (lie owner a.s in the familiar e.ases ol pulling 

'■ti biiilding.s to prevent the .spreading of a conflagr.alion or i!m‘ impeiiding fail 
■'i- buildings themselveSj throwing ovr'rboard di'cav iiig or intVeti'd food, or ;ibaiing 
■J-'T tiui'ances dangerous to health.’’ (p. 

b c;<!!iiot be doubted that the legi.slature jiosse.s.seil tlie pow<‘r lo deidare thjii the 
o. ;,... ,.,f the 8an JoiiC scale, which is well known to be injurious and dangemus 

■ " bail industry of the state, constitutes :i miisaiiee. d he evirh-nce- in tlie I'ase 

Icnv.s beyond question that this partieular f)est is so jjrevalenl in Seilgwiek 
to become a source of great danger to th(i frui! grower.- in the comnnmit.v, 

‘ ■' 1; ‘o tho.sein other sections of the state, d'lit' statuV' viewed in tlic liglit of 

■ ‘ ''I'C 'K'e and aideel by facts which cqmrnon expt'ricnee and obMU-vaiiuii icidi 
'■"'•■e g tlie danger to an important industry of the .■-latt* from the ])re^ellce (;f 

mujjt be regarded as appropriate and well c.'ilculated to .aceompli.-h 
■’b:' -e of the legislature and therefore a proper ('X(Tcise of ihe polic<' pow'-r. 

' - . vs have been upheld in other .states, d’hus in County of Angelo- e. 

' ‘ Cab 670, 59 Pac, 202, 77 Am. *St, Po'p. 217, it was .-/lid: 

■ .uown that the exiistenee of the fruit industry in the .stall' depends upon the 
‘C!’!'' ' 'll and destruction of the pest mentioned in the statute, d he act in qm-s- 
'-refore, a proper exercise of the poiiee jwwcr which the h'gislaiiiic ha-', 
' 'ton 1 of article 19 of the constitution, to subject private property to such 
restraints and burdens as wall secure and maintain the general welfare 
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and prosperity of the state! Abeel v. Clark, 84 Cab 22d*, Train v, Boston 1); ; v . ^ 
Co,, 144 Mass. o23, 59 Am. Rep. 113.'' (p. 673.) 

The law in question liere is of the same character as are the quaruii- 
pertaining to Texas cattle and s])leiae fever, which the legislature has . - . ■ 

the purpos(; of preventing the irfectioii of cattle and other live stock. It i, .. . 
the Jiii 3 ccllamx)us cases referred to by Judge Cooley in his Const it uliotr. i 
tioiis, as follows: 

“And there are other cases where it l>ecoines necessary for the jmblic 
to interfere with the control by individuals of their property, and even to 
where the owners themselves have fully observed all their duties to thi-ir ji . . 

to tlic State, but where, nevertheless, some controlling public iiecessiiy -i,.;., 
the interference or destruction, A strong instance of this descnjdioii 
bccome.s nece.ssary to take, u.se, or destroy the private property of iu-liwi.,,. 
prev<uit the spreading of a fire, the ravages of a pestilence, the advaiice »■! ; 

army, or anv' other great piihlif- calamity. ll(.'re tlie individual is in im 
fault, but his interest must yield to that 'necessity’ which ‘knows no law.’ " ( ., 

Constitutional fdmitatioiis, 7lh ed., p. <S78.) 

Cases sfmietime.s arise where the exigencie.s of the silualion require privau le- ■ 
to be destrina'd immediately in ord(U- to prevent tlie spread of i)csulenri . 
other calamity, ami wluTe, under all circuinstanees, the loss which the ii. i., 
sufT(*rs is so inconsiderable in comparison with the benefit to the public iji:!’ 
opinion of tin' legislature lie is ri'garded a.s fully compensated by liis indivi.ii::., ^ . 
in file laaiefil accruing to tlie public. < )fher ca.si*s will arise where it is ap|i:(ii 
if no action is taken by the Statr' the propi'rty of the individual will lx- Ct--; 
or rendered <jf little or no value. In ShalTonl y, Brown, 49 Was. :107, tU) l':r / 
the sufireiiK' eoui’t of ashiiigtoii had under eonsidi'cation a statute gbiiiii ; ■ 
to a (‘ounf v fnill ins|)eetor to de-stroy truit iiifeeled with iiiseels and held li " 
owner of su(di fruit had no cause of .act ioii against tlu' inspector for daman.'"- : 
destruciion for the reason that it had no vahea 

It is trui' that in .<ome of tin' laws providing for the abatement ol IHU-;!;" -' 
legislature ha.-^ maih' ]U'()visioii lor eomjx-nsation to th(‘ individual lor iln-j’" 
his propertv wht i"! it h:is been drstroyed. 4 bus the statute authoriziii'i tb 
stock sanitary commissiomT, wlien. in his opinion, it shall !)(' necessary, t'- I't' 
the spread of au\ couta^ioii.s or mli'ctious disiaisi' among the live stock ot UiO ' • 
t<i destroy animals with, nr which may have been exposed to certain disea.^i i-e ■ 
that he shall lir.'l cause the animals to bo appraised (den. Sl itules I'lhP. 
ami till’ owner i.-^ to he jiuid the vahu' as fixed liy lh(' apprai.soineiit : but ic-- ' 
expre.ssly provitli's that (his rigid of indemnif)’ tor siieli loss shall not exieii'! 
where su<-h aiiiiiuds have been bnmgld into the stair' in a diseased cai'ii 
from an infected di.'-lrict or .st.ate or brought into llu' stati' in vicdaimn m 'C 
or qiiaraiitim' regulation, or to easi's where tlu' owner lum violated llm 
law or tlisregaided any regulation of tlie sanitary live stor'k commissini;' r. : ■ 

any (‘ase where tlii' animal came irito the possi'.sdon of the claimant wilii 

that it was diseased or had been I'xposi'd to contagion, (den. Stat. 1999. e- ■ ‘ ‘ 
TIk' saim.' st.-inde n'sec. 9139) jirovides that in fixing the value of any sC' - 
the commissi<tiii‘r shall lie go\ erned by the value thereof at the datr' of tli- i’;'- 
inent. so that the staP' lioes nut undertake to eoinpensato the owner f' : c. ;; 
ocea.smneil bv the disease or infection, .Vnd for some reason which the -e-- 
deemed stditi'ieid it is further provided in the same section as follows: 
animal or animals shall be appraised except those afTected with contiigi' • d'*' ‘ 
pneu 4 ionia of cattle or fuot-aiid-moutli disease or such as have been expose ■ 

Till' legislature acted upon tlie iht'ory that in the exercise of the polif'c 
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; .M‘ of affonliug prutcction to the live isluek iiklustiy uf ilie si:n,> n nnehi 

\i', ; the destruction of private properly, making provisictn in i^inur ( a.-o tor 
■.ii^^ation to the owner thereof, in otiu'r rases for partial »'oiiiprn>aiiHn. 

, i , n others for no compensation. The aei for the pioUetion 
, . nyt before us and its cunstitutionaliiy is ilienfore noi in ipu'snon, hs 

...i-v, !,.twever, has not, so far as W(‘ ari' aware, In'en atta'Ted upon any of ihi* 
aged against th(' statute now under eoii.'^itld-ai ion, 

!,, ivv; the legislature enueted a law lu'uviding for ihe appoini niriii of sheep 
- and preseribing their duli('S. (l,aws iSSh t'h. 1 t l, (hai, Stat IPDtt. Sees. 
aloO ; The act, which secans never (o have l>een assailed as !iiv;d:d, aiiihor- 
oi-h ;ns|)ectoi-s to order the owner of sln^ep afllieled with eerpain dl^eas(■> \o 
!),.■ same to be dipped or otherwise; treateii and when tin' nwiier fails itMoin- 
, .d'h -'irh order, he is subject to a line w]ii<T is ni.ade a hen upon the .^hrrp. 

i- a further provision that the ins[ieetor shall then e.-uise the .dieep in hr 
, ,o.| and (lie costs and <“xpenses shall lie ciiarged again.'-t the .-hei p and made' a 
ditreoii which sliall be collected in an>’ court of eoiupeicni juriMlii l ion, 

\ dttiilar act was passed by the legislature of 11)01) tor fim suppt•(■s^i{Hl of tubeiru- 
la rattle which authorizes the owikt of any .animals found to be .-o infreti'd 
. .'(ri\<‘r them to the ,«ani(.ary live stock eoiuinissioner and to rci-i'i\a' fmni him 
Mi-ilrroii tlie board of county coinmissioiuTs of tiie emmty in which the (lisra.';ed 
are located for lifty ])er cent, of the ap]iraised value of such anim.als as if 
■ V had not hc(ai diseased, ];ro\'ided (liat no county sliall reeogni/a- surh order 
-ueh animals have biaui owiu'd in the county at Ir.ast E20 days prior to flie 
t]:i‘ tulierculin test was administenai to tlieiu. (haws KKID, eh. lOli.) 

I’ nsis wholly with the legislature to delm-mine wladhcr in tlir r.v.i'rris(‘ of its 
...nrnf [Miliee regulation the indiviiiual wliose property is de,'>troyrd sliall n-rrive 
•iiipeiisaiiun therefor. In the statuti* of wiiicli appellant compl.'iins no surh jiro- 
sna appears. Doubtles.s the iegi.slalure considered, wlmi is most olmious, iliat 
■ ''■riniw hardship is likely to ri'sull to th(' owner of jiroperty llirouuh the niforre- 
■'C nf its provisions. No tree or shrub is to b(' de.stroyed until upon inspertioii 

■ ' found U) be so seriously infe.stcd w ith ins('ct jiests as to be of no praetiral v.-ilmn 
'ti'- otln-r hand, if its condition is found to he surh that it can be preserved by 

;"'.i.v't!g or otlier triuitment, and the owner, after due riolu'c 1 hereof, refuses to give 
' !-ru]M-r treatment, the state steps in and for the purpose of jmwenting the spreafl of 
'• uiir.^iaiion administers the necessary treatment and freciuently preserves (lie 
r 'jnHv trojii ultimate destruction, d'he ow ner by being <'f)m[ielled to pay (he 
•"■":uv expense iiieurred in the tnuitmeiit and [ireservation of his projxrty is 
"i'cr'-d ’ll pay only what is justly due the state. 

I Tr I- IK, force in the objection that the statute is rejmgnant to the Jdtli amend- 
' 'i' I Inti clau.'^e of Ihi; feileral constitution does not limit the subjerts ujton whieh 
■' [lower of (he state may bo exerted, nor was it durigned to inierferi' with 
" I'*’"'' r of the state to enact law.s for the preservation of l}i(‘ healtli, morah, p*'a< e, 
‘‘ ll‘iO‘of the people. (Mugler n, Kansas, 123 U. S. (i23, 31 J- ed. dO.'i Minneaiiolis 
c. Beckwith, 129 U. b. 2G, 32 L. ('d, d3o. ITnhibifory .ViiK'iidnmnt 
"1 Kan. TOO.) 

'■1 M .iilrr c. Kansas, supra, it was contended that the state, by pniinbiiing, in 
' uiion and laws, the mariufactun; or sale of intoxicating It([Uors for gem-ral 
■ " ' ■■viTage, deprived the citizen of his projjerty in violation of the 1 1th amend- 

court held that a prohibition simply upon tlie u.‘^e of jiropi-rty for [atr- 
- ired by the legislature to be injurious to the lu-alth, merals, or sab ty of 
. ndty, “cannot in any just sense be deemed a taking or an ap^iropria' ion 

■ f'--’! 'y for the public benefit’^ (p. 0G8-669) for the reason tliat the owner is 
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not <li.sturh(s] in tht; fontrol or use of his property for lawful purposes nor i 
in his ri^ht to dispose of it, hut its us(! is forbidden only for certain pur])<)ses p: ; . 
to the public interests. The court, how(!V(>r, w(*fit much further and } .j •. . 
‘*The destruction, in the (‘X(“rcise of the poii<’e power of the State of propt : 
in violiition of hiw, in inaintainin;: a piibiie nuisance, i.s not taking of yne • . 
publie us(>, and docs not <if[)rive the own<‘r of it without due proe(‘ss of lav ' s- 
Upon tliis propositi*)!) (lie late Justiee Harlan, in the opinion used this tatk. 

“Nor can legi.-lation uf that character come within the Fourteenth Am. i.,;:;,.. 
in any ease, unless il is apparent that its real object is not to protect (liecon 
or to [irnriiotc (lie giaicral ucll-bcing, but, umlcr tlu' guise of police regiilt'i..- ■ 
deprive the owner of his lilaa-ty and projicrty, without dm* process of 
power which tlc'State.s havt* of prohibiting such use hy individuals of their [itcii.r, 
as w'ill b(* {irejudicial to the h(‘altli, tlu* morals, or llie snfiUy of the publie. k 
and, consistently widi tin* existcncj* and safety of organized soeiety. eaiii...’ 
burdened with tla* condil ion that the Stati* must Compensate sueh individual 
for pecuniary lo.ssis (lie>' may sustain, hy reason of their not being pi'rmiir..;, 
noxious us- of their propi^rty. to inflict injury upon the eommunity. 'I’lii'evr 
of th(“ [xiliec powr*!’ by the destruction of {irop(*rty which is in itself a publii* inis..;. , 
or the prohibition of its use m a [larticular way, whereby its value becoiinr 
ciated, i.s very ditTercnt from taking ])rop(*r1y fur jHiblie use, or from depriving ; 
of his property without <lue proc(*ss eif law. In tlio one ease, a nuisami- n::;. .. 
aliated; In the utli<“r, unolTending [iroperty is taken away from an innocem Imi.!. * 
(T2:i U. S., p. tifi!).) 

The .sutiile is not in\’ali<l because it: delegates to the comnii.ssion the [m o: • 
declare the e\ist<“nce of conditions which call into operation the provi.'iiotk m 
statute. The legislature of the State may declare that to be a nuisanc*' wli;. :. 
detriiiK'nIal to the health, morals, ])oacc, or welfare of its citizens, and may 
power upon local lioards or tribunals (a exercise the ])olice ])o\ver of the stau v.;,. ■. 
in tile judgiiicnt of such ti'il)uiials llie conditions e.xisl whicli the legmhfiuiv 
declared constitute such nuistince. Similar power has been conferred upfii 
of thi- first class to remo)e certain nuisances, and to tax tlie (‘osls of tlu* pnu r.u 
upon till' property wiierc the nuisances are located. (Gen, 8tat. >ci' ''i' 
Tike autliority is conferred upon the sanitary live stock commissioner to d< n evi: 
that domestii* call!*' or livi* slock are infested with certain contagious diseasi^ ■ ■ i 
Slat. .Sec. OT'K).! 

I'be l(‘gislal ure of the St ate may declare that a nuisance, which is such in i.i' ’ v . 
may create a, conuuissiou with a power to determine whether the conditim--i' : 
by the u<‘( exist.’’ (('oolcv, Constitutional Tiiiiitations, 7tli cd., p. 882, n i 

In determining whether the conditions exist which the legislature dccho' • 
tutes a nuisance, I hat is, whetlier a parlieul.ar orchard or some portion U; n 
so intVstol with insect pr%ls avS to n'qnire treatment or extermination, the en.:.:. " ' 
exereisos some discretion which is in a limited sense judicial, but no more he: • .■ 
iliscretion geiH'rally exiTcised in tlie enforeement of police regulation.*, h '' 
the discretion exerciseil by inspectors of healtli, food, grain, milk, live stor ly • 
various .slate lioanls and eominissioiis, and by city officers charged with tl:' ' 
ment of police regulations, which in order to be elTective, often require pi' 'T' v’ 
summary execution, and which from their nature call for the exercise of m' ' ' '' 

discretion in the offioers whose duty it is to make them effective. 

The same objection was urged against the act creating the board of rail h ’ 
mlssioners and acts supplementary thereto. It was held that although -■ (" - • 
is required to exercUc judgment and duscre+ion and to make orders for the ' 
and control of railroads and other common carriers, the act does not r 'a"- 
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viiher executive or juHicial powers. (The Stat(' r. liailwav Co.. TC. K:iii. 
Puc. t'lOG. To the .same effect is 8<'haake e. Dulley, p. .‘(OS, lls ]\ie 
>v: U was held that the grantitiR or refusi)i(r v^ an apiilieanoii for a hank 

, . ,j->, -y the charter board calls for the exercise of disi'i'etion and that tlu* ai’t 
lu^board Is not invalid becaus(“ it provitlcs that the board >}i:dl rrluM' a 
iiaer if upon exaiiiiiiatlon it shall determine a^aite-t tlic puldir iuMa's>ii\ of 
1 . .. in the community in which it is smiglit to establisli sudi a baidv. I'lu- 
rniistrued in both of the foresoing case.s wca'o passi^i by tin' !r^i^IaHm' un- 
;-ii . police i>Ower of the state. The precise (pie-'^tloM was before the -npretiie 
. California in County of Los .\ngeles r, Sfiencer, I Jii Cal, liTi), .V.) i’ae, 202 

;; \<;i 'i . 217. wliere a .■statute almost identical wn h this was i-niist rued, and it Mas 

\ ^'atiite (lesifTiK'd to proteet and ])roino(e the liorticidiurai itiiere''is of the 
a a.-. Ahieh deelarcs that all j)lac(>.s, orchards, ete., inlV.steil with tli<' [m >i> tneni ;oiiei| 

'’ itute are ))ubli<“ nuisance's, aiul wliicli act is ;i ])H)per iweia ise of Hn' jiojiee 

..■•o!,!' not utn‘onstittilioiia! on the ground tii.al it (‘oiilers judicial |)o\\c‘r> ii[nin 
hiiria'uhnral coiiimissioiu'rs, when' a- <'omini,s,si(in('r, in ileteiinunnu wheiiier any 
• -.r'c ul.ii' phu’O is ji nuisance, must lU'cessar'dy exerfisi* soinc- ill<eniion whieh, m 
. 1 -I 'l-e, is judicial in its nature," 77 .\m. St. lleadimtc' 'Svl. par. 'h) 

n the act invalid In'caiise no proc'Ciiurc' or turuliod is provided li\ uhich the 

...*1 !:■■!' Ilia v eont(‘Sl tile IK'Ct'ssitV foi' t lie (lest riiet ioil oi liis projic'i ly. I'he e xigencies 

■ 'Huatioii and the' cemdit ions wliicli th(' Icitislalure had in iniiid recjuin' proni]>t 
-uiniiiary aetion. TIk' fruit industry of a lariri' jiortion of the si.ite miiilil be 

, •.!i',i'ii/.ed by delays resullinci from almost an.\’ method or prot-ediire whic h could 
\ l'c2 by wliieh (he ownc'r (‘oulii have' a hc'arin^ as tot he iieic y for i hedesi nic- 
■••>'.1 ni l.i« property. If his orchard is infested with thc' <lanc,erous pests which the 
•‘ utm was designed to exti'miinab' the h'liislat ure dt'clai'cs the condiiicin toeoii.'ti- 

■ a ! tiisanef' whieh th<' intc-rests of th(' re([uii(' shall be* .abaic'd proinpily 

c.u ' ti iinarily. In order that ])ri\'at(' propert v mi^lit not be* litible to di‘st ruction 
.ci'-r die provisions of th(' statute, exia'pt wlu'ri' iIk' conclitions aeiually exisi, 
tec icLtidature provided tliat the eonitnis.sir)n sliall lie eom[iosed of iier^cpn- pos>essinf; 

. '' i.aiiilic and practical kno^vled|^e of horticulluix'. .\iid wlien three pet'rcui' h;i\( 
't'U riaaied that an orchard or some portion of it is infe.sted witl) such Iii.'ect pots 
;• Analrl that the question is om; tdicml which iIh'i-c r-ould be liitlr npotii lot 
r'-j'i ill'll lie niinds to dilTer. Cndt'r tin' poliei' power tlie letri.slaiuie may. uhiui 
•‘"■" irv, authorize, the .seizure and confiscation or desinniiou c»f private pinpert s 

previous notice to tlie owner. (Illair ik lluichiiison tk Smiili r. !■ nrehaii'i. 
Mc^v bid.) 

'■ :• ar»(‘(l that the act is unconstitutional bf'Cause it autliori/.es ilie ccsl ol th' 

■ 'Cmrs to be charjicd aa:ains,t. tlie property of the owner without notice to liin. 

unity to tpie.stion the amount tliereof. Tli<' act • how evc'f, rerpiires notice 
‘'c' t(> be served upon the owner statimr the amount of c'Xiiciisc' ineurr'd lo 

" ‘ ''' uiiission and notifying him that unless the same Im* jiaid wnliin I weniv d.'iv.- 
will be taxed against his property. He tlierefore ha' notice before rin\ 
rentecl upon his property, and bt'fore it can bt' taken or sohi, liacina ihi' 
!s relegated to his common-law remedie.s. If lie beiievc.' the atji'iunl 
' u-' greater than it .should be, ho has am]i!e time to detc'itnine whai i' the 
i'urge, tender the same to the county clerk and enjoin in any court of com- 
uisdiction the collection of a greater amount. It has bec-n lield by the.* 
^ ‘b* Court of the United States that the phrase '‘clue imoi.-es.' of law'Moe.-' u<d 
ry mean a judicial proceeding. (MeMillen v, .\nderson, do 1 . t'. d/-'11.) 
•' " Tier hand it does not necessarily mean a special tribunal cTcatt'd for the 
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express purp<jse of hearing the merits of the particular controversy. Wh('j :.r. 
notice is provided which gives the property owner an opportunity to have a 
in any court of competent jurisdiction before his property is affected he is 
due process of law. 

But w<‘ tio rujt n-gard the cost of the proceedings a tax^ although tlv ;■ r • >. 
to it a.s a tax to “be collected a.s other taxes are collected.” It is merely the 
jf abating a nul.sance and tliere are various way.s which the legislature niiei ’ i,_,„ 
adopted for its eollection. 'I hey rniglit have proxnded for its coliertion by :e. . 
igaiast tlic owTK'r, after iiis neglect or refusal, upon due notice, to abate the* ,r , 
following the rnethori provided for colhaUirig the cost and expense.s of in.<p<T!';,i) ,• 
treating dis<'a.sed sliei'p (den. Slat, 1000, S(.‘C. 9007); or, the method 
where infected cattle are taken by order of the sanitary livestock cornmissitiin r!;:,; ■ 
section 0B^6 (den. Stat, 1000), which provides that all costs and expense" 
paid by th<* owner and if not .so [laid, th(‘ animals shall be advertised and sold a; 
same rnunmT as personal properly on exeeulion. 

In.sO'ad of adopllng iuiIht of Ihese methods the legislature provided lhai dt 

of abating the mii.sanee should be jiaid by the owner of the propculy, an<i in 
of such payment the board of county commissioniTS should pay it so that tin- 
of the coinniis,sion should nol he delayed; and IIkui gave the county a lii-ii U[H,fi 
real estate for the indebtedness dii(‘ it from the owntT and authorized tlie rn;,;’ 
to enforce such lien by the method (‘mpioyed in levying and collection of taxe;.. j ;,. 
California statute give.s to the county a lien upon the real estate for the ('\]ie:e.:. 
inciirrtal and iirovidcs for its enforcement by an ordinary action. It wa.s held dif^; 
the lien is not for a delinquent tax but nuToly for an indebtedness due to ilie cnii!,'' 
(County of Jais AiigeU'S v. 8[)encer, supra.) 

Since Ihe expiaise incurred by the comini.ssion is not a tax the act is nol rei'iicii; :' 
to the ])rnvision of the constitution w'hich requires a uniform and equal rate nf li—- 
nient and t aval ion. 

'The act being constitulionaJ and valid tlie court properly denied the aiipellaiir d. 
relief pra 3 'etl for and the appellees were entitled to a permanent injunction 
his int('rfering with the execution of the law-. 

The judgment is affirmed. 

All tlie Jugtice.s concurring. 

A true copy. Attest: — Clerk Supreme Ceiir'! 


THE ADVISABILITY OF EXEMPTING FROM FUMIGATION 
NURSERY STOCK NOT SUSCEPTIBLE TO 
SAN JOSE ATTACK 

By P. A. Glenn, Cfiief Inspector, Ojfxe of State Entonwlogist, Urlatia, Il<- 

The Sail scale is present in so many of our states and luis onu- 
lished itself in dangerous proximity to so many of our nurseries Tla' 
the problem (d’ preventing its fiirtlier dissemination on nursery 
and of giving To tlio l)iiyer of nursery stock the advantage wl. i' 
rightly hi.s, of having trees to start with that are free from this tr- 
some pest, is one of the most important ones witli which the ins]>' 
departments of most of our states in which nursery stock is .. 
extensively liave to deal ; and, moreover, nursery stock is so exten vi ly 
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. (I from state to state tliat it beeonies a matter el t-real imper- 
p.,,, m each state how the problem is liandled in etlu'rs from which 
ris, . receive shipments. 

:ne states endeavor to protect iheinseba^ by undeiMakimi; to 
jiio-fT at tli(‘ iioiiit of delivery all stoek shii)pe(l im,, them: ami, 
th,.i.:;li this is an extiensivc' program to carry <an siiee<'>snil!y. ila iv 
p in- doold that it is worth many times mori' to thi* vpitc in the way 
,i]‘ protection against tlu^ introdnctioii of inse<'t pests than it eov|s. 
Itui. ia the large majority of the stati's, ilie appr()priati<ms avnilabk* 
fi,r inspection purposes are too small to enable them to nnilo' surli 
in-)ections in addition to tin' ins])(M‘lion of the stoi'k grown within 
tiseiii. They must, eoiisecpnmtly, depend to a very kirgr exiimt for 
;in>ie('tiuii on inspections irnuk* in other states, and arr of ne«‘essitv 
;,liiio>t comjtelled to accept at their faci' value tln‘ ('eililieates whi<di 
;ieionipany shipments, ddiirty-siwam slates thus accept i!i(> eerlili- 
raies from other states wlien signed by an aulhori/t'd ollieial of the 
>i:ite in which tlie shii)iiumts originatt'. Nine of lia'se re<juire, in 
addition to the certificate of in,s])(‘ction, a e(‘rliiicat(‘ of fumigation. 
Tiiree will accept a ctTtificate of fumigation in lieu of a eertiiieale of 
iiepeetiou. Nine states aec(‘pt in) e('i’tifieates. but subieet all ship- 
ments to inspection. Two states liav(' no regulations. 

Since so many states have interests in eoinmon. and are. of necessity, 
>l< ji(‘p.ilent each upon tin' otluT for ]m)t('elion. it semns that some 
iiniforni regulations ought to be adoided that will lx* just \n the growers 
ef nursery stock on tlie oin* hand and adccjuately jiroleel the buyers 
on the otla'r, and will make it possibh' for ont' state to honor the eeriili- 
cates of other states with safety. Wv may not be able to secure 
nnifonn laws, but in nearly all the states tlu' laws as they now stand 
require the inspection of growing stoek yc'nrly, and they al^o in nearly 
tvi'iv ease give to the entomologist in charge' thi' atitliorily to [)re- 
'crihe the treatment necessary when San Jose scale i> jaa-sent, so 
tiial the lack of uniformity of regulations in res])e('t to San Jo>e scale 
i> not so much a matter of law as it is of regulations by a.uthori/('d 
I'ificiais, made by tlietn in the exercise of their discretionary power-. 

liiueh greater degree of uniformity may, tlmrefore. ix' had il it 

bt making regulations two extremes an' to be avoided, that ut 
'■'Hig too exacting on the one hand, and too h'liient on the oilier. 
^"Mdng is gained l)y the former course except, perhu])s, the ill will 
opposition of the nurserymen, evhosc' cooperation is idjsolutely 
utial to our success. On the other Inmd, if tliiTi' is too great 
oey, and the interests of the public are, not adef]uately safe- 
:ded, we l)etray an exceedingly iinj)ortant trust. 
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ifi t])is paprr tlio dis<‘ussHm relates to nursery stock that has 
exposed to Sun Jose scale attack. This condition is necessarily a m; 
uncertain one, as it depends on so niaiiy points upon which aa- 
no definite' data, such as tlie distance which birds, insects, sqn , 
and other anirtials that fretjUrid trees will travel from one*tr- i., 
another, and the distance which the young insects may be blow;; i v 
'the wiiifi, and on oth(*r conditions wddch vary so much, that the', 
nev(T just tin* sana- in any two cms(‘s, smdi as the number and d- - r-- 
of infest jitioii of the trei'S or shrubs which (‘onstitute the orifria 
infestalioii. It is tlu' gr neral supposition that nursery stock stainiiii.r 
through tlie growing season within a half mile of infested tnw 
e.\))os(Ml to infestation. If the origin of infestation should be oiil\ ; 
tew triM's or a singh^ small tre(a and the degr(>e of infestation -ijn; ’ 
and not of hjng stariding, th(> distaiua^ within which stock is cunsid< n,; 
IS (‘Xposed to attack is e(>rres]M)ndingly less. However, this doev n,,. 
:'one('rn us now . insjxa'tor inii.'^t d(‘termiue in {'ach ease w lif-rli, ; 

,)r not sto<-k is ('xposed to ird'estation aft(‘r taking into eonsif|(>i:iiii.!. 
ill th(‘ eir<‘innstaiiees. ( )ur discus, sion nJates to the kinds of stock, -c 
ratlier s])eeies of tn'cs and shrubs, that should be fumigatcjl on acriHin’ 
:)f ('xjiosure to San .lo>e seah' attack, and spe(‘i('s that may safely i- 
;'xemj)t from fumigation. 

In those states wliicli hav(' any regulations, all, with three ])o>-ikii 
■'xee])tions, recpiirt' that all slock known to be iid’ested be destrovi-.; 
in a litth' inure than liall ot tlKMii the jiraelice is to reipiiie iL- 
‘umigation with hydrocyanic acid gas of all the remaining decidiiea' 
do(‘k which may be salely fumigated; in a smalh'r number the pne- 
tiee is to (‘xernpl -t.H'k not subject to attack, and in one state at le:r!. 
the ex(Mn])tion exttaids to all stock ex(‘('])t certain fruit trees. 

The (pH'stioii as to what stock sliould be fumigated, and wliat misv 
■lalely be (‘X('m])t ought not to be diflicidt to determine. Our ('Xp' iv 
'lice with the San Jose scab' has been ext(’n.sive enough to iiidit'ai' 
to us what stock is subject to attack and what is not. Doctor Mri;' 
:oiis lists, which represiait the results of the exjierience of tliosi' w!.<-'^ 
.observations have been the most exten.sivc, with a slight revi'-iu!;. 
N'hieh can be maih' as tlie n'sults of oliservations made siuee 
irst publication, will serve as our best guide in determining this p- ia*. 

To roipiin' tlie fumigation of species of trees and shrub.s that 1 iv- 
aever bei'n known to he infested with the scale, though t'xjxi.'C i.. 
attack, is going to extremes. It jilaces a burden upon the nur' 
men that is, so tar as we are able to demonstrate, uscles.s. It i- 
a matter ot so much importance to the nurserymen who grow iie ny 
or entirely truit stock, and little or no ornamental stock not susce})' *•' 
to attack. The fumigation of their small amount of nonsusceji 
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adds little to their trouble and expense: but with thi‘ mirs,-t't.'s 
j M from fifty to five hundretl acres ur more ef nriiainental ^Inek 
of which is not susceptible, the case is (piite dilTenait. 

( - of the best firms in our state re(‘ently wrutc us a< follows: 

\(tur sweeping regulations aild manilessly tn ilie eo^l. Thr wsuh 
( i' her to cut down profits, or, by making om* do Ids own inteipiet iiui. 
,..h;.ais one’s moral motives. 

Ti,.' removing of this liandieap, with reasonable rest fictions, would 
,^r>Mtly help. . . . ^^'e sell large shrubs with balls of earth, 

an-! tlie several handlings shake much of the soil olT and erusli iii(> 


n >e{ 

The tiurserymeu liavi' a just caiisi' for eomplainl. and ar(‘ entitled 
to j;i-t treatment. Tlu' honest nurservimai are in favor n\ proper 
r,-nietituis, and when they are tnade, will i-ooperate iii good f.aiih: 
the (lislioiiest oiU‘.'' will (‘vail(^ all ri'stricl ions jiossibh*. atul the more 
(•sacting tin* restrictions are, tlu' mon' they will eva(h> (hem. 

Tli<' ])racti<‘e of napiiring the fumigation (d‘ all ileeiduoiis stoi-k 
pi-i'Vails in a majority of tlu' stall's. Tlnw follow it. in nu^st ea^-s. 
not because it is rt'ganh'd as lu'ccssarv for ade(|iiatc protection, but 
lather to avoid {*om])U('ating matti'is by making i>\ee])t ions, and to 
k'cp up the high stamlard maintained in ollna' states in wldieh 
they (h'sire tlu'ir eertifieates to lie honniaal. M it wau’c generally 
uiiiha-stood that making c\('m])tions. with ju-oixu' resirietions. would 
Hot lead to (lisoredit tlu'ir certitiiaitcs, some states ^voll!ll be glad lo 
abandon tin' ])raetice. Judging from replies received from (he enlo- 
iiH'lngisIs ul nearly all the states to a (pieslion bearing on (lii^ point, 
it ajipcars that such ('xcniptions would not interfere with tlie honoring 
of certificates (‘X(*ept in aliout half a dozen states. 

b is a fa<‘t well known to all that the se.ale is lieing disseiiiinated 
itioi'r or less on nursery stock in spite of efforts to prevent it. I’nt 
n is imt the aon-suscei)libl(' stock that is responsible for it. 1 doubt 
ii :ni\ one has any positive' evide'iice that it has I'Vcr lieen ilissemi- 
uao'd on any of the plants in Doctor Britton’s third list, aithougli 
"'■i;!e of th('m have laa'ii known to be (piite heavily infestcii. Tlie 
' uiption of this list with a b'W ('X('ei)tions wbiild in no way inerea'i- 
' amount of scale (lisse'inination. It is Ixang dissi'ininate*! on fruit 
>u>ceptil)le ornamental stock, and this comes almui in several 
'' '■ It is not possible to detect it in c^'(■ry case; eompli'ic Mipi r- 

‘ • "ti is not always possible, and nurserymen are not all as eai'cfnl 

'■onscientious as they should la-. 

A idle we should be just in dealing witli the nurserymen, {ind not 
1 '■ unnecessary burdens on them, we must not fail to jiroteet as 

*■ i> possible the buyers of their stock. .Vny ])lant wliidi ]ia> ia-en 
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(‘xposf‘(l to attack and is known to lj(‘ capable of serving as a lio- iur 
the scale should 1 k‘ fumigated, even though scale has very rarely , , 
found on it. The fact that it is known to be able to harbor the ' 
rnak(‘s it a dangerous plant and justifies the demand that it be tr(\iM-.i. 
It seems to be the- case that soiiic plants are more susceptible td 
in some loealitif's than in others. But tlie fact that a plant is sn>. , 
tiblf! in any locality j>larf‘s it under suspicion. 

In<I(:t(‘rmining what ])lants should be fumigated and what ones iii;,y 
safely be e.\(an[)t, Doctor Britton’s list serves as a safe guide. Ai: 
plants in tin; first and secoml lists, and a few included in his third list 
whicli have bcssi n^ported as infested since its pul)lication should Im 
fumigattal; those rfunaining in the third list nmy .safely be exf nip^ 
(;xee|>t when they stand in very close* proximity to iidVsteel stti-L. 
Home of the shrul)s of that list whicli should be oxeludcd an* a> ini- 
lows: Wistaria, aiul ('erris m/aa/cvesds' reported as infested by Prof. (i. 
M. Ihadft'v; Sluphylls sp., reporteal as badly infested in one inslmift,- 
by Prof. A. K. Sterne*, and Bhamniis which lias been found (juiti- 
badly infeste'd in Illinois; and there arc perhap.s others. 

Thi' ('videuce thus far as to the* uou-suseeptU)iUty of the remiunini 
plants of this list seeans to b(> chiefly of a negative character. Tlita.- 
is nei'il of experiments along this line to secure positive evieh*ii('r. 
It is ])rol>able that (*x])criments will prove that the scale is not :ihlf‘ 
to conn* to maturity and produce a new generation on some of the plant-; 
wliich have been re^ported as rarely or, slightly infested. 

I feel sure that a full consideration of this subject at this time, eir 
some future time, will prove profitable even though we may not he 
able to come to a mutual agreement as to a uniform method of I'rn- 
ce'fliire. 


ENFORCING FUMIGATION AND THE ATTITUDE OF NUR- 
SERYMEN AND GROWERS TO THE TREATMENT 

IJy T. B. Symons, College Parl\ Md. 

*Tho object of this paper is primarily .to bring up a discussion of dii- 
subject anioiig members of this Association, looking towards uniihrni 
requirements l,>y the State Iiisjreotors, and to point out how this wuik 
is being conducted in Alaryland. 

It is unnecessaiy to discuss before this Association the large ain" an 
of work that has been done in the past to assure us that fumig- 
with Ilydrocyanii' Acid Gas is tlie best, and at the same time :t 
treatment, when properly conducted, of nursery stock liable t- he 
infested with scale insects or other pests, that can be employed. 
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i his is so generally recognized that it is iM'lii've.l to i.c n quiied l.y 
..ij !ii-<])ectors, and in fact is inetir])orated in all laws or rules and remi- 
that arc now in force in the sev(‘ral States, having any leiisla- 
lu-i: over the distribution of nursery stock. 

Wiiilt' this is noiuinaily or legally true, as yo\i may (-all it. yiu lu>w 
ji.ioiv of us are assured that our instnictioiis in this pariitadai- liavi' 
;u'Aavs been .systematically curried out. 

la uiy experience the nurseryn\eu liavi' not looked ui>on the treat- 
nu'iit ;is wholly ncecssary, and in fact many of them evi'u to tliis day 
diiuht the non-injuriuus eU'eet of tli(‘ 1ri'atinet\t upon the ^toek. and 
fit! that one r(Kpiii’ing same is a ])rof(\ssional whim or .a »ii-ad lettiaa 
Mttreovcr, there art^ many growers who vigomnsly oppo><' ilu* 
faiiiiitation of their stoek for fiau' that it lesscais tile vitality of tlieir 
in t In such eases, tlu' luirserymem in sonu' iiist.ani'ev. iia\r allowed 
>a'!i growers to have tiu'ir stock utifnniigati'd, in oiaier to inalo' the 

Th(‘ argunuait ])resent(‘d by the gn)\ver is that tli(>\- alread^■ have 
'(-ale in tlndr orcliards and do not now ftair it. tliert-fore. tiie\‘ do not 
iiiitnl huyiug trees that may be slightly infested, provided that they 
an- otii(‘rwis(' liealtiiy and of good vigor. 

I iidcr sueh couditiiuis, it i.s readily seen that the niirscay man iwen 
ii lie is satisfied that no injury will iH'sult, naidily desires to .‘napiii-ci- 
In liie demand of the grower as it sav(‘s him Iroulde and expeiiM-. 

in order to 1 k‘ in ])ositiou to know of Ili<‘ eharaeti'r of stock disi rib- 
and. tin' Hoard of Trustees sipiervising (his work in Maryland, has 
i^oiiglit the eoo]K‘ration of tlie nurseryuuai 1o the end that we now have 
:i 'vgiilar jiaid assistaut under our immediate direction, jilaeed at the 
iapie mirseries, during shi]U>iug seasoti. to siijUTinlend fiitnigalion 
aii'l otlier treatiuent of .'^toek I'or distribution. Ity this means the 
nurseryman has an expert at hand ail the time for ronsult.ation mf 
iu'i i't and di.sease eoiitrol, and is assuriMl as far as j)o.<sible of lia\'ing 
nil irregularities l)y hdiorors in tin* fumigation or oilier treatinent of 
0:f stock. 

i'liis arrangement has worktal satisfactorily during the jiast season, 
atci it is believed to b(‘ the only way by whieli the in-))eelor can lla^^e 
ki'-i hainl knowledge of the diaractiu' of stock tlislriluiteil. Ireat- 
lueni of stock at smalk'r nurseries is accomplished by sending assist- 
aiit‘ to the nurseries at digging tiiiu'. If sueh arrangement could be 
‘■'’'■'■ted in all the States, it is believed that w(‘ could largely imjtrove 
t};.' mauTal cluiracter of nursery stoek distribult'd. 

^'>t withstanding our desire to assure the grower of rcceix'ing la'althy 
't'' d and at the same time to aid tlie nurserymen in producing ami 
di'S' lifting it, there are some apparent iiiconsistcncies In the refpiire- 
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ments that are hard to explain to the nurserymen or one who in;,,, 
be prejudiced. In cases where the San Jos€ Scale is in the ni, 
or a given block, it is our practice to have destroyed all trees i 
infested, by a hand-inspection of all the trees from the block liiv 
require fumigation of the balance. 

The question is often asked \vhy hand-inspect — when fumi^ 

•is supposed to kill all insect life on the tree, or vice versa,- aL. -, 
trees are carefully hand-insi)ected and the infested or diseased nin, 
rejected, why .subject them to fumigation? Especially as the gr..\o r 
does not <lesire it and the stock is going to an infested neighborhoofi. 

Moreover, recently, we had a case of a car-load of trees slii [»]».; 
to one of our nurseries from another State, under Certificate, tbit 
was found to (‘ontain man}’ trees infesttal with scale. The (■on>imi.v 
especially desired the tn^es to fill orders already taken. The local 
nurserymen desired to use the trees and agreed to fumigate tin m a 
second time, but diil not desire to return those that showed infesiatior, 
as they made up ])articular vari(dies needed. 

In such cases, it is difficult to satisfy the nurserymen with our artia- 
ments, that, notwithstanding the double fumigation, it was not (hfUi.o 
best to allow su(“li stoek to be distributed. 

I believe there i.s room for a reasonable discussion of this 
and pos.sibility for tlie inspectors in the sevc'ral States to hav(' gr< :ii' : 
uniformity in their r(“(|uirements for the distribution of stock iniiii r 
such comiitio’is. \V(' must as a body of men study both sides nf th' - 
questions, ;md as conditions d('velop be prepared to deal with tin!:; 
intelligently and reasonably. Tliere is no doubt that both tlm nutsrn- 
moii and growers requirt' further I'diicalion a.s to effect and usefuhif " 
of fumigation as wt'll as otln-i’ meMsurt's to prevent injury from insect' 
and disease in the nursery. 


THE CHESTNUT BARK DISEASE 

By Dr. Havkn Metcalf, Ojfice of Forest Fnlhologi/, Bureau Plant Indusirii. I -i- 
Deiwrtuiait of Agriculture 

• The chestnut l>ark (fisease was first recognized as a serious di'caM^ 
ill the vicinity of New York City in 1904. Its origin is unkieani. 
but there is soim' evidence that it was imported from the Orient, fliis 
view is not, however, held by all investigators, but whatever may 
have been its time or place of origin, it is certain tliat it has now 
into at leiist 10 States. In the vicinity of New York City and thr"iii:n 
adjacent counties it lias killed practically all chestnut trees. Thn'ngh- 
out a much larger neighboring area, practically all chestnut tret - are 
infected. Outside of this area, throughout the country from the 
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11., rn border of Ma^chusett^ and frobi Saratoga County, N. Y.. 

1.. ; western border of Pennsylvania and llio southi-rn border of 
\]r- (lia, scattering areas of infection are known to occur aiul uiny bo 

, tod at any point. There is not yet tho slightost indioat km of'auy 
ion of spread or virulence of the disoaso, possibly looaify 

\ irgmia. The actual loss of property to date resulting from tliis 
,!t., •:<<* cannot be estimated as loss than twonty-tivo millions of dollars^ 
far as is now known, the bark disease is limited to tlie members 
,,i ihc genus Castanea. The American chestnut . thi‘ ehimpuipin, 
slid the cultivated varieties of the European chestnut are all readily 
•u'*j cot to the disease. Only the Japanese and sonu' otluu' ('ast Asian 
Miiieties appear to have any resistance. 

The disease is caused by a fungus, DiaportJu' para^^itica. When 
.\\\ Ilf the spores of this fungus gain entrance' into any ])arl of tin- 
iMiiik or limbs of a chestnut tree they give rise (u a spn^ading canker, 
uhich soon girdles the tree. If llie pari attacked hap])iaw to Ite the 
irnnk. the whole tree in consecpK'nee is killed, peihaps in a single 
^lason. If the smaller branches are attacked, only tlmsi' bramJa's 
iH' killed, or only those portions of braneh(*s heyond the point of 
::ttack. and the remaind(T of the tree may survive for seveuad years. 

Limbs with smooth bark attacked by the fungus s<uin show dead, 
'iiiiiewhat discolored, sunken areas, which continue tn tadargi* and 
-miu hecoiiie covered more or less thickly with yi'llow, orangi', or 
n-ihlish-brown spots about the size of a ])iulu>ad. J'Ik'si' s])ots an' 
ilic pustules of the fruiting fungus. In damp weiithcr or in ilamp 
dtualions, masses of summer spores ,*ire extrmh'd in the form of long, 
irii'giilarly twisted strings or ^‘horns,’^ which an' at first brigitl yellow 
tn greenish yellow or even buff, l)ceoming darker wilii age (("'ig. 2). 

If tlie canker is on tlie trunk or a large limb v.itli very thick bark 
tlirn* is no obvious change in the apjnairancc' f)f tin- bark itsi'lf, bu1» 
dc pustules show in the cracks and the bark often sonmis hollow 
^\li*'n ta]>pe(l. After smooth-barked limbs or trunks an* girdled the 
laagus continues to grow extensively through tin* bark, sometimes 
'■"vtTing the entire surface with reddisli-brown jiuslulcs (lug. Ji. 

After a branch or trunk is girdled, the leaves*change color ami sjamer 
or iatcr wither. Such branche.5 have a very charact<'ris1ic a])])e:ir;mc(t 
'•'id can hardly be mistaken for anything (Jse, exce|jt in ('crlain io(‘al- 
itics where the work of twig-girdling insects may produce a similar 
''I'i’oaranee in the spring. In case the girdling by the fungus is coin- 
I'l* ti'd late in the season, the leaves of the following s])ring assume a 
y* ‘twish or pale appearance and do not develop to tlieir full !-ize. 
1' oe girdling is completed betwTen spring and midsummer the leaves 
attain their full size and then turn a somewhat characteristic 
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reddisli-ljrown color, whiclt can oanily be detected at a long di- ij.,-,. 
Later this leaf coloration changes to a more brownish tinge ai [ r., 
leaves are eotiuiwnily persistent fur a considerable time. Th* 
cornrnr)nly ptTsist on the tree during the following winter, tine 
(hieing th(‘ only symptom which Is at all conspicuous during the I: 
season. The griait damage which tin; disease has done in tli- iy, 
.siimuK'r thus In'cnmes most cvichmt at the beginning of the next s.;,; 
and that done in tlu' sjiring becomes evident later in the same 
gi\'ing rise to th(‘ false i)ut eonimon idea that the fungus does it- wi.r 
at l}i<‘ tim(‘ of year that tin; halves elumge color, when in readily 
ii.arm was dom.* much earlier, 

Jh’rhaps the iiujst easily seen tis well as the longest persistent -v)).;- 
tom of th(‘ htirk disease* is the* pronpit d(?velopm(,‘nt of sprouts nu t;, 
trunk e>f the tree* and at its base.*, or somewhat less frequently nn r;, 
small(*r branche-s (Fig. Ij. S^iruiits may appear ieelow every giidlii.. 
earikeT on a tre.'e*, aiiel th(*re' are usually many such cankers. 'I L- 
s])re)uts are usually very luxuriant and quick growing, but r:i!vi; 
survive the thirel y(‘ar, as they in turn are killeel by tlie fimgii.-. Ti- 
age* of th(' oldest living s]>rout, as ehdermimal by the niimlier eel 
a.imual rings, is an imlicatieju of the minimum age of that ])e>rtlu!i c: 
the inf('e:ti()n immeeliat(*ly above* it. Sjirouts are sometimes iireiduif: 
as a ri'sult e>f other injuries; for instance*, tn'cs girdled ])y l.ioreis tu;:. 
develo]) sprouts, but these are gene'rally less ra])id in growtli and ;!!' 
distril)ut(‘<l witli gre'ati'r imifonnity over the trunk. 

Tin* dis(*ase* is s])read by the s]x>r(‘s of the fungus, of which ilicr- 
are two kinils. Hotli kiiuls ejf s[ior(‘s ap])(*ar to be sticky, and tlid^ 
is little* (’vid(*m’c that they are* transmitted to any distance by wiiK 
ex(‘e])t wlu'U washed (hewn into tlu* dust and so blown about wit:, 
it. Tlu* s])ores an* spri'ad ('asily through short distances by v.wu. 
•p:ir(ieularly llu'v are washed down from twig infeetions tu the lo’.vvr 
parts of tin* tree*. Tlu'i’c is circumstantial evidence that the sjiori ' w* 
spread extensively by birds, and there is excellent evidence tliai tii- } 
are sprt'ad h)i*ally by ins(H*ts and by various rodents, such as sejuirr'-i'- 
The disease* is earried bodily for consid (.'table distances in tan h;e'-> 
and uubarked timber ejerivcnl from diseased trees. Om* of the* ni-i': 
jn-olitic source's of general infection has been the transporta+i"ii 
diseased cln*stnut nursery stock from infected to uninfected locahiit'-. 

W lieu the spores have once been carried to a healtliy tree, th(*y uiW' 
develop in any sort of hole in the bark which is reasonaldy m-'i'" 
Tlic'se may lie wounds or incchaiiical injuries, but far the 
common place of infection is a tunnel made by a borer. Borers icc' 
nels arc usually moist, even in dry ^veather, and iu them the 
finds surroundings favorable to its development. 
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\, ‘finite evidence, experiment :\1 or otlu rwisr. lias lu i-u ad.lut r.l 
. , A tied a tree witli reduced vilality is more siisrrjuihlr u> inUr- 
! . that the disease spreads more raiiidly ill sm ii a iri‘e. tlem in a 
. _ -iv healthy and well-nourished tree of either seedlin,ii or cDpiiic- 
provided tluit such reduced vitality (hu's n<t{ n-vul; in m- 
, r.Hiipanied hy hark injurii's thrnu,Lth which .-poiv> can Liaiii 

The control of the disease. From Ih ' standpoim of ]nire si'icncr, 
not equipped to eopi* with Tln‘ situation as it ja-cM-nm iisrlf. 
j!r hi'case attrai'tial no attention until ItMM. and ii wa^ nnt nmi! 

; l:it<‘r- 1907“ that aii ollici' was or^’ani/a'd in the Ih S. Dcpari- 
,.f Atri'ieiiltun' for llie exelusivi* study of hu’est and (iniaiiicnlal 
■•vi .iiM-asi's. Great eoiiservatisin has ])n‘vaih‘d reiianlin^ the c(Hil:i- 
- Ml)- nai ur(‘ and seriousiu'ss of thiMliseasi'. l.ocal invi"'tia.altMs lia\ e 

■ iiillc attention to its practical as]K‘(‘ts. Oh\-i(U]<ly. l ia‘;ii inciii 

■ i).- more or l(‘ss eiiipii'icah and based upon anaioyit'N with ‘iciicial 
^;:iiiar\ ni(‘tliods rather than U])on accoupilishcd ex])crimcnt>. I'ur 
Aiak experiments have hiaui mad(' on the method of ('nnliah hy cliin- 
i.Aiini! of advanci' inh'ctions, and iiavi' so far he(‘n ^ucccs-fnl, they 
: r*- I'M) few in numher and ton loiad in distrihution to he ah>4tlnlei_v 
. . !:iiii>i\-e. V(‘t tlnw an‘ indicat ivi‘. i)nintiii,U' slicinjily in the nliiman- 
V <if the method of (diminatioii of iidvanee iiiiectimi>. 

1;' extciisivi' ])raeti('al investigations uf lhi> disea>e could liave 

■ lAiiai ill 1004 orearliiT, \vv would now ha\'(' a l>ody nl kimwledtte up<fn 
!.;< h We (Miuld base aeeurate and final eonelusimis. And simh re-eareli 

■ ‘■'iiu havi* hfM'H condneted at a very small exjiense a nn‘r<‘ tract imi 
<; tee ]H'n])erty loss already eaus(‘tl hy the dixaase. Ihit imw it i> 

late to inendy ('X])eriment. It is an old law in tlie ])raciicc ot 
'iiciiie. that when the patient is alnaidy inorihund. the hc^l |■enl(■dy 
u.at iiri'^cnts its(‘lf must he a])i)iie(h wlietlmi' enm-lu-ivcly proved iti 
’ ■ ' liieieiit nr not : and this law a])])li(‘s lajually w<‘ll to plant ]>alh<ilo;:y. 

h' of cutting’ out advance infeetion^ is opmi to many criii- 

' hut so far n(> other iindhod of diadintr ^'ith the «ii nation lia-' 

' even ])r<>])ose(l, 

I 'C le(i:al reasons, tlie actual elimination of Mie advance iiilectioii* 
vw-! !'<■ <loiie under state, not nafionah authority: and tor t his rea>on 
■' '■ “a'-iijility for action or inaction lies with tlif‘ ^evlTal statue in which 
' ' ‘'tnut tree is a valuahlc asset. So far the only stale to take 
e prohlcm vij^orousl}^ is Pennsylvania. In this state lie' work 
' ' ■ irried on under a special law. in may other siati-s. as in .Xcw 

d](' work can (loid)tless he carried on umhr the exi-tln^ crop 

'■■■ Wv. 

-nore complete dhsciission of control methods, relerem-e is made 
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10 Fanners' Bulletin 41)7, '‘The Cunfrol of the Chestnut Burk Di^ 
and to future ])ublications of the Chestnut Tree Blight Coni]i .. . 
of Pennsylvania. Perha])s the featur(; of control of most intc!-.* •. 
Ilorticultural Inspectors is the in.s])ecti<m of jliseased chestnut n • 
sto(‘k. 

As lius i)een iinlicjited, such stock has in the past been a most i; ; . ■. 
Taut factor in the s])read of tli(‘ bark disease. On account of ; . - , 
groumh'd fear of this (liseas(‘ niueh l(‘ss cliestnut nursery >!■ -. . 
])eing iiu)ved now than formerly, but there is still enough to e(iii.-> • 
a s(‘rious sourc(> of danger. It is therefore obvious that ev(-i\ .• •. 
in which tla* chestnut grows, either naturally or uinh'r cuil!\ i\- .. 
should as sjKS'dily as possible pass a law ])utting tlu' clK-stnni ! 
disease rni tli(“ same footing as otla'r jaa'ideious distaises ami ai-. • 
])ests, such as i)e:ich y(41ows and th(' San Jose scale, again>l 
(piarantine ineasur(‘s .are takfii. IMany ins])(M*tors .aiready 
legal power to ([uarautim' against the bark disease on ehestiiul nai.. . 
stock, and they siioiild now take special care that no shi])nn‘iii. . 
ever small, esca]i(‘s their rigid ins|)ection. 

The most serious practical dillicidty in ins])eeting nursery o.. . 
for this as for other fungous diseases lies in the fact that prat-i:. 
all state ins]H‘('tors are uece.ssariiy entomologists, and are not ii:: :■ . 
in r('cogniziiig the mor(' obscure sym])toms of fungous <liseas('s. \ 
cry trct's aifectial by tin' b^irk disease rarely show it ])romiiu'n!; > • 
th(‘ tinu' when shipptal; the threads of sutnmer s])ores or the ydj- . 
or orang(‘ ]Mi.stules are rarely present, and usually all the iii'Oo'': 
can liiid is a small, sliglitly dei)ressed, dark-colored area of d(‘ad i 
usually near tlu‘ ground, which is easily overlookcal or inistalo n : 
some insignilicaiit injury. Tpon cutuiig into such a s])ot, tla i!i::c 
bark shows a most (“haracteri; tic disoiganb.ed '‘punky” at^pi'a' ^; 
quite diffen'iit from that of any other bark injury: but it is im] ■ 
to ade(iuat<.‘ly (h'scribe this a])pearance witho\it recourse to i-'...' 
illiislratioiis. Occasionally a yellowish-brown band, either iii: ; : - 
or partly girdling the young tree, may l)e seen; this is very duic ■ ■■> 
istic, but is so prominent a symptom that it may be notici'd : ' ’ 
nursery, and pr(‘smniibly trees so affected will not l)e shii)])ed. 

If infeeted trees are set out tliey develop the disease witli it^ ^ 
actoristic symptoms tlie following spring. But on account w ' 
small size s\ich trees are girdled .and die before the end of the sm 
often in two or three weeks. Meanwhile they arc spreadii . ' 
disease to neighboring orcliard and forest trees, Orchardi>^ ■■ 
nurserymen purchasing chestnut trees should therefore be war- > ' 
watch tliem clo.scly during the first season, no matter how rigi<h ' 
may have been inspected. 
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\; . Bekoer (Florida). Dors this diso:\s(' art to any rxtmt i»ti 
lives? 

\{ Metualf: The ('hituiuapin is ahsuhurly siil>jrri to ilir 
-e and that speeies will take' tin' sanir (•()in>r as the rhr-iinit 
rh(‘ JapaiU'si' C lies! nut is hijihiy rrsi'^tani: mi imirli >o, ttial 
' , time it was tliou^lit to be iiiimuiie tn the diM-avr. Th" kor, an 

,0-': tit al>peai’s to be also hi^lily l■esi^ti^ll^ . Tlie lbiia)['i-aii \ariri!i's' 

, : -Miiut are aiipareiitly quite as sii<rrptiblf ;!> Aiiimrai! q-tra-s 
, -arieties. 

\ MiAIHEK; A^ lu‘I'e does tllis iliseasr I’oiiie liiuu'.' 

M::. Metcalf; Tlmt is exaetly what \\v woiiM like tu kiiow tnoit’ 
-iTe fact tiiat tin* dis(‘as(‘ has oli\ioii-.l\ ■'[n-rai! irntu a reii- 
• M ails me to boliev(‘ tlmt it is an iini'oti atimi rather iliaii a 
which has d(W(‘lo])ed laaa*. The tart that I hr loi-alil\ Iroiii 
M-!. it has s])read is th(' s;im(‘ locality into which the .lapaiioe clte-t- 
ua-" first (extensively' introduced; that the Japiiiiese and Korean 
• I Minus are highly iT'sistaut and ari' the only v;\rieiie- that arr at 
:rM-tant- all suggests tin' hyimthesis that the tungoiiv jiarasite 
!: M) have coiiH' from th(' Orimit. However, the origin of lin' iiara-iti' 
!m.! a imitttT of jiraclicad iiui'nrtaiiia^ unl(‘» it could he vhown that 
‘ M Mingous parasitt‘ is develo])ing s])nu(aiieou-ly in many localities 
Mtua* mdive sa])r()])liytic form, in which ea-e the diliinilt ie- nf 
"aliol would be greatly' incncised. This sugge>tion i>. however, ■'O 
li'hed that we do not lU'cd to coimiiha' il ^erion^ly unlit ^otnt* 
Vm I- are adduced to siqqiort it. The main tael is that the di-ea.'^i' 

; i.iie, and it is up to us to decide whi'ther to light il with llie I'CMt 
' ' ; 1,' we have at hand or to ltd it go. 

AMk.mhku; AVliat are the fundauKaital ]irinci[)les of natural 

;c-'i-u!atiou? 

Mi:. AIkti alf: AVe are not sure* that tin* di^eaM• can cniei- a tree 
-ey way, but thimugh wounds. Any of you wlio are familiar with 
■■ '■ ‘f ' "inut tree, know of the injuries made by various kind- of imcei 
i ‘ ' not the slightest doubt that in uirnTy ];er cent of iill ca-i- of 

‘ n'l-avc, the fungus fuuird (‘idraiic(‘ through li'sioiis niade hy iii-eet-. 
i ' ' o ures :tre sticky in eliaraeter and may Iv ‘raiismitieii hy waier, ' 
b ' :h>. by insects, and to a large extent by human agem-v: douht- 
'o in other ways. 

-^b:. 1‘FRNALD Froiu wlial we have said, doe- it not 

that in ease this disej(s(‘ is found jiresent on nur-ery uoek 
' • " only one ]mssibie treatment,- the absolute de>iniciion o! ilw 

•'Metcalf:- -This is uncpiestionably the ease. I ihmk the 
b'-' :eii shows the characteristic form of the discaw on nur-ery 
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stock. Mr. A. ii. Iinj<jks of W. Va., fouiui near the center • •. 
State a tree in an a<lvan('(‘(l staf^e of this disease. He liad 1! 
destroyed, ina<ie a very tlioroU|i;li search all throup;h that !<■. ,- 
blit could iHjt find any otluT cas(‘s. H{‘ followed the mailer . . - 
found that 1 lie tree had been l>routi;ht fnjin a nursery near 
])hia. That dis{'as('d tna*, was, so far as w(' know, about lUn 
' from any other diseast'd tret* and was rittht in tlu' heart of sduk 

best (du'.-ttiul timber in West Mrjriniiu and that shows one • 

most pn)rdi(‘ ways in wliieh I la* <lisi‘as(‘ has umpiestionably sjnt 

Mtt. Nokton: Is there any eliane(‘ that tliis disease sj)rcaib n.. ■ 
ra])idly or causes mor(‘ damage in the North tiian in the Smuli'.' 

Mk. Mk'I'calk: it muiuestionably has so far, but it stain. ; 
t he mirt b : it is s])rra{liii<!; as rapidly in .Marx land as in Mass.-irle;-. 
Ibovever, tlieia* is little b:isis at pr(‘S(‘nt for ]i(‘li(‘vinji that it wil. ^ 
down as it moves south or west. 

Mju Scufack: 1 would llkt* to ask how it is found on :m\ , 

and it it is stillieii'iit to (h'stroy tlios(* ])ossil>lv iniVeled*.^ 

Mn. Mk’I'calf; Tlu* dis(‘ase is clearly obvious on lar.a*' 'e ■ 
01 course, when yoti find tlu* dis(‘asi* on nurs('ry stoek, th(*re is tii.i' ■, 
to <lo but destr(py it. 

Mu. NnirroN: Do you think it would lx* advisabh* to 'ini. ■ 
proi)a^atinn nf sto(*k from infected nurseries? 

Mm Mfti'alf; I think so decidt'dly. An absolute (piarae; \ 
sluiiild b(‘ pul on liifi'ctcd nurs(‘ry stock, I have not the ' 
{loubt that thl> disuas(‘ has ])(‘eii transmit li'd to orchards in the W -' 
and on the Ihieilii* ('oast, altliouj>'h we have no positixu* nvidiiK'. ■ 
that. 

AIu TIoi’kins: Doctor IMet calf's remarks about tin* rel.-itin:. 
insects In tlu> chestnut blight, t am sorry to say, brin^;s tin I': 
sion of Forest lns(>('ts of the Hur(*au of Kntomolo^'V into the tm . . 
This eliestnut diseasi* ])r()b[(mi has reached a point when* it is al imi;:.'* 
necessary t<» know somethinji’ about the relations of insect- n* 
disease and to the dyin^ of the ehestuut. It is our jdan to mi;;.-.* 
vi'ry thorou^li investigation to d(‘termine some of the fundaiif : ‘ 
farts aliont the insects to serve as a basis for eonclusions aiu! 
mendations relating to methods of combating those whicii DL ' 
trees on their own aceipimt and those which contribute to lli' U'*' 
and development of the disease. 

Certain iiis('cts are known to be the cause of the death of ' 
trees and undouVjtevlly they have been killing some of the trei - a:’;."' 
tin* presi'ut areas affected by the disease. 

I made some studies of the insects affecting chestnut tree- ci ' 
\'irginia between 1894 and 1901, and to some extent since : v o:- 
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:i with the Bureau, and, o^Yin^ tu the exU-uvivt- dyinii' oi rlu-i- 
. tlie southern Ai)pahu‘liians, nearly ilu' whnlr of lud} 

voted to a study of chestnut iiistrts hy an a^etu nf (he hinvaii 
,.ur held station loeateil at Tryon, 
i'; .'ii-foro, we li:nh‘ already a lar^i^ atimuat of daia on ilic oilijin i, 

, i; - ::,ites and bililiojtrapliieal ri'lereiiees iudiraii' tiiai iimic (li;(ii :;()d^ 
insects inhabit llu* elu'suiut, iueliidin^ tim-c wlm-ii mv 
<-iiv(‘, injurious, beiudieial. and iiciilral in reialion in ilm uvr ,.[• 

iimdiU’ts. 

\\. (Ind refc'naiees to extensive dyinp; of client nut timtirr in liio 
and south('ni Ai)j)ala(‘liiaiis nunv ihaii forly year- licioiv ilic 

■ ill diM‘asi‘ was dis(‘ov('i'tal in America. Ac also timi ilmi \Uiiir 
Ml!' Iiavt‘ bi‘en th(' eaus(' ol th«' death ot a con-idcrablr ] tfrccnlaac 

. I liotnut within this saim^ I'eaioii wllliiii llic past fifteen or iwoitv 
they are by no nnains tin' eau^e of I lie prevalent tronhle winch 
: iiivetically exleriniuated the (dn'slniil o\er larae area- in Virginia. 

\i-riti t 'arolimi, and South (’arolina. 

Therefore, it is evident that the (‘lit'stnut llirou^iioui ii^ ram:'- has 

■ i.een for a lonp; tiiiH' in an unln'altliy eondition. 

\\f have arranjiied to eoo]H“rati‘ with the Peiin-yl vaiiia ('hi'-lnut 
T:m IMi^iit ('onmiissiou in a ihorouirh stnd>’ of the relation of in-ei-is 
■>' !ii<- iiioenhitinn and sjtread of the diseasi- in that St:iir. hni we are 
■j.: u(»!n»t; to confine our work on (‘liestimt insi'Cts to one <iaie. W e 

To nndo' it oin* of tlu' special [(‘attires of the l)i\i-ion of l‘oi-<-i 
1 :;m < u durin|!: the eoiniiiii; staison and as many ot he)- -ea-oii- atifl in 
■n I'amy -Tates as may l)e necessary to d(‘termiin‘ the i'--eijtial iael>. 
riie prohk'in of iiiteriahation b(‘tweeii insia-t- am! ili-<‘a.-i'^ i- a tiio-l 

■ ‘ inplex oiu' which will rtapiirc th(‘ (‘Insi'sl kind of eo*operai ion Ijci \v<-eii 

Tore-t Patliulo^ist and Forest I'ailomolo.ai-l . W <* ( xjitei to 
■V :■ e\'ery1hin»; wc find tliat looks like a fun^om- nr bacterial di-ea-e 
■' Itoeior Metcedf and, naturally, h(‘ will refer all in-i'cl matii-r- to 
'' We will have to work together on tlie inlerrelaleil problem'. 

I ! wliole ])robi(UU is oiu‘ which will rtapiiir a areal deal oi -cieniilie 
‘ 'oiiat ion before \\v can arrivi* at dcfiniu-teoiiehi-ioii' or ad<i])t 
' •■e-i methods of protcctina-thc chestnut Irmn it- Mmaoit' :md 

T riieinies. 

•Ml.. Mktcalf: 1 am ahid to know' that leaislation now petidintj 
it oldigatory to take up this work, Po-aJii'dinu' the ^ituaiim! in 
'‘-'iTh, 1 think there cannot 1 .h‘ the slightest (pie-ti<tn that m the 
city or eighty years, radical changes have taken place in '!«• 
■■■'- '’t tlu; ehestiiut. Many of tiie facts of tin* (h-slnieiion ainl ine 
‘y 't the chestnut tree years ago, arc^ matt(‘rs ot written I'econl. and 
'-h inadequately described, these ohl accounts led u> to mve.- 
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tigate the situation in the iSouth Appalachians, Two years j,, 
Arthur II. (kaves, of Yale, spent the summer in the South A . 
•jhians looking over considerable areas, to sec if the trouble th* - \\ . 
the chestnut bark disease. Some little work on this has, ! A 
been done by Mr. Darre, of South Carolina, and between I'ji j 
, 1906, 1 iiia<le rather extensive o))servations myself in that stati r- 
rosults are that no one lias yet found the bark disease soutli i;, , 
ford County, Virginia. 

Mr. Svmons: I would like to know briefly how the Comin^v. 
in Pennsylvania is e.vpending its money, — that is to say, tin !. -• 
it is ])r()viding to establish its (juarantine or methods of ])re',t iji ; ; 
its spread? 

Mu. Metcalf: briefly, in the absence of any represenOiTiv^ f 
the Commission, I can say tliat the mode followed is to first C 
an instruction camp, to instruct all tlie persons of their emi-inv 
regard to all jihases of the disease; second, they send these pi'op!.- >..* 
to scout the state, and locate all advance spots of infeetiun. bn-', 
ning on the west, they will destroy the advanced points of iin-< j;,,', 
as found, and working back to the east, in this way they will ln, v. 
some iioiiit, where probably some sort of a quarantine line win - 
establishetl 

President: If there are no further comments or quc^iinih 
regard to this i)ap(’r, we will call for the next. 

THE PRESENT STATUS OF CROWN GALL 

By J. B. S. Norton 

At the present time there is, in spite ot much study and inve'^iiceili‘>:. 
ul tile suhji'ct, considerable disagreement among mirseryimai. iii-i -- 
tors, and I'veii jilant ]iathologists with regard to tiie danger t<' L 
culture from ('rown Gall, 

After tin' I'xhanstivi' work of Dr, Krwin Smith and otluav- in 
V. S. Deiiartmeiit of Agriculture, there can be no doiilit of tli*‘ ' 
*tious uatur(‘ of the disease or of the specific bacterium that (‘aa"* - '■ 
This work has shown That tlie disease is very widely distril'Ui'' i is 
occurs iqion a great variety of hosts, including many hert':i'“' •' 
plants, as well as trees and shrubs. Doctor Smith has recently ; '’Hi'* • 
out also its remarkable similarity to cancer in animals. 

The wide spnaid distribution of the germ will explain sonn <'! 
cases of mirseiA’ stock acquiring the disease when grown on new ^ 
never before eultivated, though the germ may also be iiitrod'-' • '! '• 
apparently healthy parts of infected plants. With these 
view, tlie danger of infecting new areas can be somewhat min 
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•:;u 

. advice to grow on non-infoeted soil will loss value: tiiou;;h, 

- , . .;m‘. ground occupied by a thoroughly iiil'ocU il rasj>hoii\ jiaioh 
do much more dangcTOUs for a now plaiiialion tiian a piooo of 
ivith a little chance natural inh'ctioii. 

■p n])])ortuiiity of wounds alTording onlranco for iho gmo is very • 
and any means of prevoiuiiig or protocting oxjHisod lis-iios. 
value in controlling the diseas(>. 

I most of us will agree that crown gall is vt'ry th'struolivo to 

< iTries, less so to l)lackl)erri(“s, and is quit(‘ sorious on soiuo stmio 
) lai’t iculurly; if infect('d wlu'U young. 'Thon' is much iloulii 
ii i.riiig very serious on ap])le, excej^t ])ossil)ly (Ui (jiiilo young iri’os. 

V iratiliiU' <.)f responsible men have ]H)intod out (n-ciianls several wars 
;„;iring and in api)ar(mtly ixa'h'Ct condition, which wrvr planlo.l 
infected stock, while others cite cases when especially umlcr 
aivodiahle conditions diseased mu'sm'y sto(‘k li:is failed to make 
j.iid tre(“s. or where gall trees show giavat t<aidem‘y to stTondary 
viioiis at the crown, or to break oil at this point., or to hava* a iiiiieli 
i:i, rva-ed tendency to throw' u]) s])roT]ts from tlu' root. \\ hi-tlier the 
of hearing life would be much h'ss in athatcal ina-s. lime imist 

T, : ; 

hveti in kimls of fruit where there is little dangi'r fiauii the gall 
iiiM-t-i-. it must be r('meml)ered that tin* wmk ol 1 liaigeeoek. Moilli, 
itiiei's, lias sliowm that the germs from these 'flight iy injureil 
tri'i'- luav infect other spi^eies that would b(‘ soon killed hy them. 


Hippodamia ambigua Lee. in Massachusetts. A package ot (•i‘lery \v.is »|rliv(-nd 
to a cu-sloiiicr in Amherst. In tlie w.ariii room, hc'otlcs rrsi-inhliiit: l lif 
' . .‘i ■ of this viciuil y, crawleh out in hirtte mimhers. Coieiiiir.'ihly nve !- 1 u'<rity- 

■'•■n- jiiiilienai ti.|) ami destroyi^fl. The ceka'y was tluai put awav m a. fool 
; I'Ut later, upon being opened, a cluster o! luaaity-lour ln'ftlc> wa- touii'l lii 
' i.' ari of The leaves. In all, there must have* Ijeoti upw.-ird- oj llti v itidiviiliial.s 

■ "l iainal clii.aer. 

'pf<iiiien.s \v<*re identitio<l i)y Mr. Arthur 1. ihiiirtu* o) iIh' Ma— ar lue'U ts 
w! - .a ur.tl College Ivxperiincnt, iStation, as tla* ntnhurm |,ff. I lie 

• • ' •aPon was contirmt'd Ijy Mr. Ciiarle.s Sclnieiror of Ihooklyti .Mu-fuin. ith-^ 

' •' rot those entouiulogists knowing it, the iiiereliaiil who sold i la- ffh'ry, pr<- 

o ■■ had jirotiouncod it from California, 

I' ■- ari[ recognized, I believe, that thisspru'ies has the hatui oi clintfring In large 
■ r'. This behavior was exccfttionally ])r(,)nounced. I he iwauii \ -loui .'|jffi- 

■ ' ' the botllf* ounained in a cominiet ball wlien <larki'iieil. \ poii ref!', mg 

' : ■■wcver, they scattered and climbed the sid<‘s oi tlie boitlf iti ilte 'iin. 

jx'euhar feature was the drinking (T a drop of wat(‘r. I In- obs' fvai ion 
" dfiital, a beetle being conhne<.l under a tumbler in which tlewf liad l.'fn 
‘ Drops of considerable size were nuidily taken. Ilte lirst, in-tancf rs 
"! iimnediately after a Ix-ctle had been warmed up sufliciently 'o crawl, 

llCHTON X. 

}fass(ich'usdtii A(jriculluml Atnh^ird. 
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THE POSITION ASSUMED BY FEMALE GRASSHOPPERS 
WHEN OVIPOSITING 

liy 1''. li. Miu.ikkn, of the Karims Stale Af/r-- 

K.r jicrivHnl Sinllori 

Iti view of tli(‘ tliat all availalili* illustrations of ovipom 
grasshoppers reprismt tlu* h'Uiale with her alxloiiuai curvtMl h. • 
under lh(> hody, the writiT was sur])rised while st ndyinj^ ^;rassli.>’.- , , 
jit I)<jdj 4 e (‘ilv, l\a^s:^^, during the suinnuu’ of 11)11 to find th:i’ 
of the sp{‘eies which were eoinnioii there assunu'd this j)ositioii 
liorninl (Uie. Ten M rlrtnnplns htiuKtifus Siaid.. six O/^son/cov; eo ■. 
Linn., and oii(‘ Schislocrrcd sliositotic I hos.. wen^ exaiuiiH'd whi;' ^ . - 
posit infj; by e.xca vat inii,' at t lie sid(‘ nl 1 la* abi In men lielore tin- lat n : 
withdrawn fnuii the tunnel nr tlii' insia’t liad ehaii^i'd its jxisitini: 
only niM'-a specanieii of Mdaiitiph/.s hiriltutits—hiul the abdoimai t-;. •. 
forward, 'bhis one had (‘ueniiMteiaal an ini])(-n<‘trabl(“ mass of jii'a-" ! ^ 



whiclt altered the (.xiv^tion of the tunnel and inclined the abi!'>e/ 
forward, d'lie remainder ran the abdomen down a short • 

below tlu' surface and curved it backward from the body. The ■ a"';.- 
turo varied from a sli,^ht inclination to the rear at the tip to an a! is ' 
that brought the posterior portion of the elongated abdomen |>ar;i..- 
Mith the surface of tlie ground. No Melanophs spreius were ob^' 
in the act of oviposition. as none were found in that vicinity thi- : ' • 
The writer has recently found a correct account of the oviji* 'tn*'* 
of ^^€Janoplus differentiaiis by Hunter in California Bulletin 170. 
but no illustration is given. 
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i • .-ilirors will thankfully receive news items aiiii otiier tnait- f iiki-lx to t-e ,>t )ii- 
sab.scrihers. Pniter.s will he piihlisheil. so far as imssihle, in tSie ..r.h-r ..| re- 
.1, All Oifendetl contrilmtions. at least, sticuilil he in ilie hamU of itn- e.|il..r the 
r-!.- . the month prece^ling puhlioatieii. lieprjtiis may he ohiaima at eo-,t, 

- rs are reciuested to supply electroty ; m‘s for tlii' larjttT ilhlstI‘a1ioJl^ ,,, far a- 
. Tlie receipt of all paper.s will be aeknowh'ii^tul, — Ki>s. 

Ti.l- isSlK' rt“H('Cts til(‘ ilUTCMSt'd iinjiorlaiicc ol slunlr tree m-rrl'.. 
-1^ which, in cnniu'ctitm with mitowanl fliiicilic Mini ni her cnin In imr , 
•.» tilmut nil nciitc situntioii in 1 he ikiH hcti-'lirn I iiiletl 

at k'asl. It is the In^icnl tnitctnuc nt' (‘Xlcnsive ino'- n|' 
. nf iwt) vnrit;ti('s throii^li n hni^ serif's ttf yenrs. The (ir-i f-'i tninl 
- hi nlttirtl siicedy relief liy tin' ot'iiernl nihipt ieii ol titcllMKis tor check' 
' 0,1 iiisct't depredations. This slunihl tilso ho ;ic(‘iniipanii'il l'\ ;i I'cchl'- 
of tin' uinh'rlyiii^- (>aus('s, with a \it'W tif adjii-liiin coiidilinii^ 
ii;c fii(ur<' in such tt way as to iniiiiini/e ihc danucr ol cxloisdod 
: /o;!i 'K. ’I1n‘ liortieillt iirist and laliilseapt' gardener 'lionh! ad\ i'o:ilo 

oo!'.- ditt'csifietl plaiitinjiis and (‘iideio'or in llit- near tuliiro lo i-on’ooi. 
nr a' practiiail. the illo^-ieal st'ltin^s <if f'arlit'r years. .Maphs and 

■ !:!-. while adininihh' shade tn'cs in inan>' I'espeels, ari> l>\' 

•o Hilly s|H-eies which can lie planted to advantayf’ upon sireci^ ;iihI 


Mnvt economic t'litoinolo^isls will coiicf'fh' lliat fhe /hh/e-e, rpiAv o/ 
Mon hufuiiiiinf ('oninhulions hi Anm-inin hnitmi/Kr l'n<h>tii<>l‘>')’f 
' :ii f'Xcecflin^lv useful eoinpilat ion, sinee it inciuiic' in i iLthi -mall 
■■rM' the writilie’s of :dl American eeoiiomic t nt oinolofiist - np to .hm- 
I. ItMKV We liave heeli expect lll^ lor some time allot he; i-ue 
■nimiif: the hihliojrraphy <lown lo IhlO and were siirprlsi'd to I'eceite, 
:!i i! 'ponsf' t(» an itujtiiry, I he statement : “Ify (h eidnn o! t he .'>eeretai-_\ , 
Aifiieullure” sucli work vrould in the future he limile'l to the }\.ri><r>- 
-Mntlitn RerorfJ. This latter jiulilicat ion i- o! iinat -ervice to 
‘■a ■■coiifnnit' entomologist and is fre(pieiitly eonsiihed. Nc\ i it heh--, 

' iVor tlie j)ul)li(‘ati(>n of tin' hihlioeraphy ol ('coiiomic eoioioflou;. 

M'nst that the Federal Autlioriti(‘- will cfHitiiiuc the i-iiancf- oi^ 
U:'- extremely serviec'uhle and (Mnivenif'iit work, a compikaiion ih 
-ily increasing value witli the advance ol \(‘ars. A rea<lil\ a\rii!- 
t' literature is’ an important fador in rf'sf'anT wf>rk o; all kitcl-. 
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Obituary 

JOHN BERNHARDT SMITH 

John IR:umiardt Smith, Sc. D., who died March 12, 1912. ;tt • 

, of 54 ycnrs, had for many years been a conspicuous figuiT i:, : , 
entonioIo«>;icai world and his contributions in Economic EntohM,;, 
have hc'cn so numerous and important that his name must rchi ii- 
familiar one to the workers in Economic Entomology for the finuiv. 

Doctor Smith was bom in New York City November 21, lS5s, 
his ('arly life "was spent in the same vicinity but from the tinu‘ i ii i' ■ , 
entered upon ids work at the National Museum in 1881), uniii ; . 
death at New Brunswick, New Jersey, his life has ])ecn so as>.i. :;,t, 
with work in entomology that he can hardly be thought of as beloin:; , 
to any one locality in his influence. With his early life tlu* wiio : 
not familiar, but since our first meeting in 1884, scarcely a ycii 
liassed but what we have met at some of the various associjti:..; . 
connected with entomological work, and while my acquaintance w - 
liini has [)een restricted to such occasional meetings and 1o a d;..- 
association in Washington, I feel that the acquaintance lia^ it} 
means restricted my opportunity for a]ipreciation of his qualities 
I may speak with confidence as to the worth of the man and the (jiiniii v 
of his work. Professor Smith came into the work in entoiiioln^} in :, 
a lirofessional career in law, being attracted to it as are many ilev<>'. . 
stmlents of science, by his native talent and an association witii eiii: . 
siastic students of this branch of science, largtdy at first, im den 
from till' standpoint of recreation, l)ut it soon canu' to be with hi::, 
ruling ])assion and from the year 1884 when he commenc'd \\etk :■ 
thi' 1 nitiMl States Department of Agriculture, it was uncjiiestieu.d: 
the iciramount interest of his life. In 188() he moved to WdidMu---: 
to take up the position of Assistant Curator of Insects in the Id:-' 
States National Museum and while there did mncli to bring teaei:.': 
and classify the somcAvhat chaotic mass of insects that had afcun: .■ 
plated, the results of A^arious surveys and of the collections from i:.- 
De])artmenl. ot .Vgriciilture, and the extensive collection hrouu:' 
together by Dr. ('. V. Rihw. In 1889 he resigned this office to i n''- 
upon \\u duties as Professor of Entomology at Rutgers Collcii*' 
Entomologist of the Experiment Station of New Jersey. 

1804, he was made official State Entomologist for New Jei>‘ > ■ 

this posituui, with iMitomologist of the station and the profe>'"i'- i 
in Rutgia-s C'ollego were retained until his death. Tlie servicf’ in' P' ‘ 
rendered to New Jersey in these various capacities it would !"• I'n^' 
to measure but we certainly can say that in no state in the !: •' 





JOHN BERNHARDT SMITH 


A;>r-' 

.... A-rk in entomology been pushed with gn'oter vi^or and with a 
,1, -voted effort to make the work <»f value t(* the people ol tiie 

Pivfosor Smith, however, Avas a man ot' diversita-d talent and ol a 
i-.iu.tie of activity so that tlie n‘sults of his life work will l.e seen 
.. ,;i:,uv tlifferent pliases of entomology, lie was pt-vliaps primarily 
. .\>!ematist and entered u]>on eiitumologieal work with this as his 
.'iiiiiilns and throughout his lih' he eontiniied to do min-h in ilm way 
, ; < :;r-ilicatiou and arrangement of th(‘ gn)Uj>s of inseeiv, mosi par- 
-.•:;Priy in the Lcpidoplcni, in which he was a recognized aiuh.a'ity 
a:d in wiiieli, especially in the A (jc/iof/n’. his contril)niions have lieeii 
-reat extent and undoubtial merit. In the in-ld <if inseet anatomy 
has made a number of coutri]>utioiis, partiiailailx upon the ^inic- 
’ ire of the Diptera and Ileiiij[)tera, and wliether hi- view- in these 
t-ialters, wdiieh Avere somewhat revolutionary. In- aceeiitid or not, tliere. 
i)i he no (piestion as to the service giviai hy his oh-riwal ions and 
aier'pn-tations iii this field. In ('eononiic enhimology wiiiiii lias 
rli.ap- eiigagt'd the greater share of his time during the pa-l (pnrler- 
..lUmy, he has eontrilnited extensive reports, eiiibraemg roulls of 
'.s '■Indies in the State of X('W Jersey ami eo\'('riii>: pt act i<‘;i!ly all 
,,!tiiip- of insects ami in greater or less di'gree imarlx ovt ry >pet'i<‘- of 
. ■ ('iioiiiie importance in liis state. Ills work upon tin- im»''(|iiilo 
erniili-ms was ])rosecuted with s])eeial vigor niul iiilei’e-^t and the ro-'uhs 
•:ivr !)(‘eii marked Jind will uiuloubltally show tlie gnailist value m 
'o :i! ' to comm His lists of “Insects in \ew Jersey " w liieh most hax e 
involved an (‘iionnous amount of labor, stand as among tin* Ix'.st in 
hiii- elass of AA'ork and have afforded much in*!]) to studi'iils of gt'ograpli- 
i'al distribution. 

l‘<‘r-onal]y . Professor Smith was a man very dislinet r*<nn ifl ioin- 
i'Ui of a genial, wholesome s])irit, one Avhoin it was a pleiisure to know 
;:nd liis friendship extended practically to the whole iiumbi-r of work- 
' ! nomologists of the country :ind iiu'ludi'tl many nf the entoiiio- 
'■uii'.'il workers of other countries. He was a member of inaiiy il iftrreni 
' I'litifii* societies and an active Avorker in thpse, and wa- lium*r<d 
^ prominent duties and offices i,n many of them, those sliowing par- 
■'**'! eonfideuce and esteem on the part of his fellow-workers, holding 
' Piv.sideney of the As.sociation of l*leonomie Mntomologists in IMt). 
^ biiat of the Entomological Society of America in PMO. Ib* was 
' eiry of the American Association for tlie Advancement ol M-ience 
ivif,' 

i*' from the numerous and voluminous bulletins [)ul>!isherl as a 
' 'll his experiment station A\mrk, and the exteiidiMl papt-rs on >ys- 
' be Entomology, many of Avhicli were publistied in tlu' Procei d- 
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of th(? National Masouin, he was author of a book on ‘‘/u 
KnUmoloipj" which has iuul a wide eireulalion and has been . 
servie(! in tlu; e<luealion of entomological workers, and of 
entitled ‘'Insect Friends and FoesF intended for popular readi; , 
which have had an (‘\tonded influence in distrihmting )).:.•■■ . 

ti(ni (:<nieerning insect litVa Ilis (ilossarii of Entomologn i> i 
inip(jrtant work. Doctor Smith was editor of Idnloniologica An-- 
from bSS'i to ISDO and in ISDl was awarded the honor.ary dfa. ■■ 
Doctor Srieiiet' by Ibitgci's Colh^ge. lb* was always g^‘nero^^ ■ 
b<»th his time .and hi> mat(a'ial. in assisting anyone inten-'-, 
eutoiuologicid work. No small ])art of his servie(* to (‘ntoiii..,..^ 
seieiic<‘ may he found in the nmiKaams eolh'clions wld(‘ii he leo / - 
li('d for various students, and the spiadnums fnady loaned for in..--- 
gallon in other hands. 

HkKHKHT ( )s[;..;;\ 


Reviews 

HKCKNT .MKXK'A.N I' 0 mU ( '.Vl'ION S ON KCONOAllO ENTOMOl.oi 0 

During the (‘xisteina' of tlu' ('omision d(‘ Parasitologia Aari'-' 
un<h‘r tlie dio'etion of Prof. A. I,. Herrera, tlu‘ Alexiean (io\ eric; ■ : ' 
published a number of bulletijis and circulars on entoinoh)gi<’;ii - 
jeets. 'bhe siu'ies came to an (Uid in IhOS on a(‘COUnt of tin- di^-- - 
tiniianee of th<' (‘omision by administrativj' action. Iba'entiy. 
ever. ])ublieations on economic (mtoinology have been resmutu ' 
Mt'xieo. TIk'V a])iiear a.s bulhdins or circulars of the K.staci<ni Aiiii' < ... 
('imtral and its variotis braindies. d'ln writ(‘rs in several ra'*- ■’ 
entomologists who W(‘r(' formerly a.ssoeiated witli Professor Ihr: : • 

1'lH‘se eoiniiiendahle ])ul>]i(‘at i<ins are iiitfanh'd largely to pitjci;::' 
('ntonioh)gy in Mtaxieo but :ire of int('rest to entomologist' m ’ ■ 
rniled States for s(‘V(‘ral reasons, ddiey detd in .some instanif- ■‘' 
jH'sts which are inort' or less likely to b(' intruduec'd in the I a ' 
States in lln' iutuna^and with methods of c(iutrol of sp('eit'- w 
occur in the I nitial Stati's. the Mi'yican remedies for which ne.'’ 
dilTenmt on account of the utterly different coiiditi^ms ])r<‘v.iia::u 
that country. Plu' na'cnt works art' of several classes such ■■ 
treat incut, in monographic form, of the ])ests of some partieula' '-c 
H'ports oil spt'cjal trijis of investigationa ami leaflets desigiu'd pr:': : ' 
to pojmlarize th<’ subject of entomology in Mexico. 

Aluch of I lie work being done is of a. ])ione(‘r nature ami u; 'd- ' 
the publieatiuus consequently are similar to those issued by tin xy • ' 
ment stations in this country soon after their establishiuem b 
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tliilt tht' work now S*| Wv\\ will lu- coiuinurP nml 

, . lop a- it lias in Tniti'd r 

]; i; \MiHKZ and J, U. Inda. Las enfermedades del jitomate. null. 

i A^ii'irola ( ’(‘iitrak 1!M1. 

- ■iiiMicalion is a firiinMl ti’i'iittin’iit <ij' !li(‘ Iiimci.- Mini nf i|,,' 

M, • .•,! It cnvcrs Hi pa^('s aiul is Hy 111 -i \rr;il i.i nliicli 

.. • i.iiti'. 'I’he insocis uiv t rratt‘<l ill si'\ (‘ra! it:nnip> iIh'm- iiijiinnii i],, i, ;i\ , 

• (linso iiijiMitiU' till' Ituwcfs aiul t'niil and thdsn at'tiTiin^ the ..r li.aaiLi 

d.-tn-, 'rii(* S|)c(‘i(‘.s c»f tin* last KfdUp art' lannpMratiuds linl.- kinasa m. il;:!! 

. tli<“ (lI>caisMi>n di'uls uitli (liu iitmis alTcrtln*; tin- IraM-, liinnn,. :iin| injn . 

■ i, ;;>t ul' s]>(‘<*i(‘S injuring; llin stniiis and I(’a\i's thci'f’ afc W. while ihe hinns 

. /h i! tin' tidwvrs and fruit tminhar livr spccins. Thr ihaji.riix df il,e p. -n. wiiii 

'i r liullrliii cjcals ard Sjiccins wliicli dccur in llw rtiilrd Slali- A iiuialx i 

::'!,,ii;d spccins nMiiaiii for fiiitlinr treat incni. 

W . 1). Ill M-l li 

A nf dtlier bulk'lins in lids series will appear in ilm nr\t |:i,! 

Insect Pests of Farm, Garden and Orchard, Ky I '. I )u icin SANni:ii~ 

...\, |i] , 1 XIl, 1 ()S4: old fi^uri’s. John Wihw X Smi-, I'dlJ. 

! !.-■ . htdiimld^ist will wldeotlH' this iniieli needed ;nlr[iliiiii td hi- i^etiefal leirimee 
■ r.a \ . while the farunn' and fruit emwei’ have a prdtUMdy illn-l ralecl and e\ei'eiiiii»l\ 
"i! ei iiiijieiidiuin jrivinir the life hislory and inettidd- itt cdtiirul tei- pi'aii ii-all\ 
... .r 'd.ejr more injurious in.<(‘(‘(s aside frnin l liose alfeei inn- eiirii- ifiiiu. Tlie •i-niie 
■!:- Work is indii'ati'd hy tin* titles of (he ehapl'T-. dealitic wit It iiis.ei> aliVeiin.L' 
aa 'd i;ras-es, forage and iniseellanemis crops, sidmII enrii. >idrrri xiame 

e:. lohaeeo. cotton, hop, ptilatoes and toriialdC-, l»e;tii- and li'-a-. heel - and 
■ai:;-'!;, enieiferous crops, melons, eiu-nnihei's. .-<iuash. elc,. riii'ee||ati<'du- 

I'WiTt pdtaloi’.s, strawberry, raspheri'v and Ithtckheirv, eiinaiii and udM.-el i< tt\ . 
a ' ard Ifuits, ajiple and pi'ar, pi'aeh, plum, eherry ainl -tdiu- foiii- 'rhe auilidf. 

uroiipinijs, Ita.s endnavorcxl to avoid unm'ce.'sm-y iluplieariitn and lui' oiereeHed 
.'i.mdily in iiiost inslanees, A few of the llih's ot the ehapier- ai'e perhap- I<jo 
ie.!', pnssilily unavoidably .so, wliile stone miuht i ake <'\ee]ii ion i o iheldfaiidu 

■a pmts siitdi. for example, as t hi‘ plum < ‘iireiilid in haptei- de\ ot eii to 

vu trims. ?dost parties familiar with thi- iieiai womd pruhabli looi. inr ii 
'-hapter rliseiissimj; tlie stone fruit insect:-. llniU'ah we Inu-t admit lhal h i- 
■■ ii ii'd pe.-t , d’h(‘re are veiw f<Av errors. e nole on pane 1_M an i". ideni 
' ■ ■ ' ' h-' pi'll to lh(‘ effect that the larva of 1 he Ifesvian lly ha- no i rue head, wlule 
' ■ i;;;;, Klymus is probaldy eiveii as Idyiiius aii'i tl^i re i- al.'O a i yposmaphierd 

Iiaile (I’JS. 

1'- wurk is well written ami thi' ilhistral ions, wliile -omewliai tiii.-e< llaueou- m 
'■r aO'. for the intwi part, the b(‘si obtainable, d'liey aitd 'U-eiiily in ihe 
' ”■ -he piiblir'ution. d'he letter pre.ss atid paper aO' I'.xeelletil. ihe audjor 
' ‘'niifiraluhiled on having jirodueed a work winch mii-i take it- jih-ee -smon;.' 
-’iaul voltiines on oeoiiotnic cntomolotiy. 


i: lb I i;iT. 
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Current Notes 

Conducted by the Associate Editor 

0. JI. Yorral), the crrunont Kn^lish diptcrist, and a former president of ■ i . 
inoloKical Society of London, died .Se'ptember If), 1911, at sixty-four veaL . 

Mr, K. S, ducker of the bureau of Entomology is studying the inseel.-; , . 
stored rice, and is loeatctl at Baton Bouge, La. 

.Mr. K. W. .Stafford, uho resigned from the New Jersey Agrieultural Ky . 
Station, lia.s [jceii appointed assistant (‘ntomologist of the Oklahoma Stalii - 

Dr. C. W . Booker of the Bureau of Entomology lias been aiipoinfed eno : . _ 
of the Porto Bieo Federal Exfieritmait .Station, and has entered upon his d:,’:.- 

Messrs. ilarj)er Dean and F. H. Fad<io('k of the Texas Agricultural CoE.. 
also been aj)()ointcd assistant ('ntomologi.'ts of the experiiiicmt Station. ; 
Dean will give his entire finu' to tlie Station work. 

Professor (I. .M. Bentley, Stat(^ Enloinologi.st of Tennessee, wjls reeently n • 
seeretary-treasunT of I lie dVnnessee Stale Xiirseryrnenvs .Association, ai 
nu*etirig lirdd at Xaslo’ille. 

Mr. .Joliii D. d'olliill, B.S.A., forinerly in charge of the Taehinid pai'u':'.' 
at the flypsy Mntli Parasit<> Lalioratory at IMelrose Highlands, Alnss.. L::- 
api>ointr‘d to tiie Canadian ])i\isii)n of lintoniology, and is at present in ' 
tlie brown-tail moth eampaign in X’(‘W Bninswiek. 

Mr. flermain Beaulieu, B. A., l.L. B,, wlio has devoted pariicular alt.’;:,. 
till' insects of tlie j)i()vince of (Quebec, lues i)e(‘n appointed to the staff of thef ' v ■: 
Division of I'intomology, and, in addition to carrying on investigations in L*'.-' 
will study |>;ii'ri(ail.‘irly tlu' iieter()[)terous' IbaniplfTa. 

During a recaait visit to Ihigland, Doctor Hewitt, Dominion Entomoi^ l 
C an.Kla, searelie<l for t la* ])arasites of th(' larch sawfly, and discovered a 
which tliey were fairly abundant. .Ar) attempt will be made to introduce tin. a. :: 
Manitoba, wimro tiic sawfly is .sp read in g W(‘?t wa rd . 

-Mr, Will. A. Boss, B. S. A., of the Agricultural College, Cuclph, Canac ;. 
was carrying out investigations on the apple maggot under the direction o: M: 
Caesar of that college last year, lias been aiipointed as field officer, and an ill 1 1 : 

in a field station in the Niagara Peninsula of Ontario, 

It may lx* of iutere.st to note that during the present, season’s inspection < : ! - 
peaii nursery stock by the Canadian Division of Entomology under the "D( .': ’' ' 
Jnseet and Pest Ax't," of \fhich work Mr. Artliur Gibson, Chief Assistant ] ' ■ : 
ogist, lias charge, ])U]>;e (fortunately dead) of the gypsy moth were found oi: .a 
imiKU'ted into, Ontario from Belgium^ indicating the possibility of the in:! ' 
of this iascet on such plants, 

•According to Scicnev, the late Dr. A, 8. Packard of Brown University wn.' : 
on a tbiril volume of the series on the Bombyeid Moths of North Ainer: 
voluuie.s of wJiich have been published by the National Academy; the thio 
of the largo silk-producing moths, and the material had been placed in Ih' ■’ 

of Prof. D. A, Cockerell of the University of Colorado, wEo wdl! edit it n • 

cation. 



CL'RREXT NOTES 


April. 


\!: 





il. Merrill, a graduate of nartnuiilii Oillei^' and a gnduut.' -’.n.k'Ui di iL,- 
.-etts Agricultural College, has been apiKiinted assisi;ini t ntniii,tlnoi-.i ..j 
~ :v Station and iiistrurtor in the eidlege, r^ueeeciiiiie !. M. !’r;ui’^. who 
accept a po.sitioii at Morgantown, WA-m \’ii-gini:i. 

■’.iwrng delegates were appointed Ijy President S. A. r< pn - 

• ;fll(>gical So(‘i('ty of Anieriea at the eeU'brat ion i>f ilu- oor hundtnltti .miii- 

• tlio founding of the Aeiuh'iny of N.-itucal ai Plnla.l. !] ili::,, M;,ivh 

• •I ill. Prof. John 11. Sinhh, Uulgei's ColKgr. New Ki'un-wii i.. \ ,1.; 1 )r 

,.\,-(rd, Hun'uu of Phuoniology, \\ ;^.•"l^illgiotl, I) (’ : 1>[’, K 1’ lih, .''lati- 
.\lbaii\', N. A.; Prof. A\ . M. \\ ini'li’r, P.U'-iw l..r.o, 

i ; Dr. AV. Ph llritiun. Stat<' l'.nioiiioloai<i, \<'w t 'lio: 


\\ .a.-^ltingUni meeting of tin; I'inloinotogieal Sn-ioi v oi Aniai a. : h.' i.Jii Ini: 
nM-l<‘(‘ted for 1012; Presidimt. S. A. I oI'Im-; I n-''. \ in- Pi, -i.i.-M, \, !> 

: Srcotid A' ice- Preside?! t , C. P. (lillrnr; Srcrctaiy- I'lca-ii!, r, \, I? .Ma-- 

;i«[ditional nie?iib(‘rs (>f cxeeut i\ c eniimiil Irr, ,1 1 1 , ( ' ,1 , 1 ^uai !i, 

;.i!i!ii’r. llerber? O.sixjiii, If. 1). Hall, and P. P, (Albert : iin itibm.i ( ■(iiiiinn n 
..aclature for tlirta* ytsars, 11. l■'^rnald. 


of liie entoitiologieal \vork of iho t'anadian 1 Kpari in. m .a .Vuiwnh i;it- 
la .l })y tlie nditilions lo the staff of the Disl'IoiiMi duriuaih' 

. 'I'lie most notable is tlu' ;?]){>( tint nimi of Mr. ,f. M . Sw;i;i,,-. M . .<<■ . b \., 

i'. ..II the staff of Macdonald (Jollege, (^ue., a.- as'!-t;i!ii to e,kc 

ihe foH'.st ins(‘Ct inv('st.igations. Mr. Swnirif.'s piibli-lii-d u«.ik '>ii iln- 
-.l ii-'-litig specie.s of ( 'oh'optera. pai'l icuiarly lin' l|ii.la'. i- -litlir!. nt i.. in.h 
. - aliilitv to Take full .advantage of the uiii'.xi'i'llt'd . .uri uni? n-'- !<.r w-.i k 
t'anadian forests. 


'r - im-eting of tlie IfTltoniologi<\a] Smact) ot W aslnnalo?) 1 )E'i-riiil»a' 

■■ a.!;. .wing officers were (‘Irrued lor IDld: .V. b. (luaiiO a ii.c, Pii-ul.n!; 

' bu'ck. First Adc('-Pre.'<i?ient ; A. \. (dainlell, Si i’ond \ ifa-A’if-nh ni ; I.. it 
' . IIf‘eor(liiig Si'erctary ; H. A. Hohwer. .ary- I reapin'' le il •- fbar. 

A 'h ' Piiiiiks and If. A. Schwarz, a<lditioiial nifnilx'?'.' ot the 1 ( mmiiuii ' i i- 

L. (>uaintanec‘ was (‘leelcd to r<“preseni the sorioiy .- ? i In- W adiincton \i-:id 
■ : .'■I icnccs. 

Ml ( S. Spooner and Mr. H. K. Senmmojl. .assi>tant> In • niojoolo'jv .-o 'ii.- I in- 
V- ‘ ..f Aliiiiicsfda, li.av?' resigned, the foriin'r lo a''('( |it a |io-i!:on wnli ih. ,^iao- 

"■•fogist of (.leorgia, ami tlie latti'r has been ajipoini'al I'tnniiy i!j-]j''r?.<i' of 

■ ■ ' - .and orchards in Colorado. 

‘A ' \A'. Howard of C'<jrn<'ll, known in {'onnect inn w'lili giaor hoi is.* r w.jii. in 
' ■" ori^'a, and at jtro.'ent with the Itockflollor Insii? iitc. bow Aoii. < o;. . ha." 

■ o..liiif‘d to an instrnctor.ship in the J)i\ ision of l^niomolou;. , I him lot \ of^ 
■a. AA hilc eonnectofl with the Fnixa'rsiix' .Mi. Howm’d will pnisnc v.orii 
I ■ • - ■" a doctor’s degree, his ma,ior being in Ifeonomic iMitomok.gv . 

'A ‘ r.-iglston AAbdlmaii, Director of tlie Laboratories ot Ilycicnf and Jr'.ps''a! 

■ ' Mew Orleans. J.a., who is making a study <>f tlm ( olr‘f>]jir-;ou." lainib 

, In'iS ju.st returned from a voyage to Ceiili-al ATiK-i-ie.a, wl)<-rn hn ua-^.''''*^ 
■■•rate after an illne.'^s of several months in tie' liospital. lJtir!r,r \f‘l!n).i.ri 
■ fts to continue hi-s work. 

‘ ' one of Prof. Robert bewstead has been selc'Cted l>y ilw conncii loi i-> ru<u- 
■II to DKuubcrship in the Ko}'al Socif'ty. 
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Mr. 0, (L Babcfjfk, of Collf^o Park, Maryland, has been eieeled a.s :t>- 
the Knloniolofrioal Division I'niversity of Minnesota in ehar^e of lla* ; 
These two apiiointei'.s take the plaees of Mr, C. S. Spoont'r and Mr. II. B, > 
re.spe('ti^•(■!y, llie lirst rjf whoiu jroes to (leortfia, aeee])liii{r a flattering ollrr 
SlaU- Kiitoinologj.st there, the latter fiaving l>eeii cleeled County In.sj)e<;ri,- 
series atid Orehiinb in Culorii;l'» ► 

Aeet>niit)g to Srn-tifr^ Dr, b, D. Howard, received tin- honorary degreF- . 
of basv,> on tin; oeeasir>n of the ft-lebrat ioii of tlie one iiundred and tv,, 
anniversary of llii* l’ni\-i‘rsily of I’itfshnrgli, 

Prof, ,J, II . (.'oin>tofk of ('orru'll I 'ni\'ersity. It haea, N. A'., and Dr, ,1 ! 
of Pift.slidigh, I'a., !ia\(‘ been .'(ppoiiileil by the I/Oiii|on Kntoniologji-al .Si.. 
its repre>entatiM-s at ihi* cehTralioii of tlie etaiienary of the fouiulalion of 
eliiv of NaHll,il Si'ieiiees of Iflii hnleipiiia. 

ih'ofe.x'or iierl)i'i-t Osboiai lia.'F been d(>signa!ed to represent the .Xiiiei'i*:; 
eiation of Ifeonoinie I’!titejnul<jgi>f.' at the St'i-oiid Inteniatioiiai laitu!. 
Coiigre.'is (o i>e held at Dxfoid, laigland, .Vugust o to 10, Pil'd. 

Samuel Ilenshaw has recently- been ap[)ointed director of the Miiseiiiii i. 
]taratis'e Zfsdogy of ilarvai'il University, 


The transmission of insects and nursery stock through the mails. .\i t 
gestion of Dr. I., O. Howard, (’liiet of 1 lie Id'deral Biire.aii of lantoinology. w 
duel* below, s(“eiions 7 .and S, order iiunilx'r i'd.')S issuc'd })y Post ni.a.-tei'- 
Ililclieoek under date of March 2d, l!il2. 

“7. t^iK'cn l)<‘es ami their attendant bei's. when a<'eom[)aiiied !)y a e. 
from a State or ( lovi'niineiii insp(a'ior that liav(‘ l)een imspeetial :;i. 

free of i|i.s(‘as(‘; bfUieheial in.Sfa-ts, win n sliippial l>y depart nient.s of eiiton.i 
agrieult nral eolleg(“s atnl pei'sons lioMiiig otfieial entomological positions; 'h 
ins(>cts. when addressed lo 1 lu' Bureau (tf Ifntomology of tire I'lutt'd Slat'-- 
iiietit of .\grieiili ure. lo <le|)art nieiits ol' enloniolog\’ in State agricultural coll<' 
l(» p(‘r.soiis holding otliei.al tuiuanulogical positions, and drit'd inst'cts an<l dr 
tili'.s may be .sent in the mails wlaai so pul up as to rtauler it practit'ally in. 
that the pai'kage shall be broloai in transit, or the person.s Iiandling tiie.s;;a. 
jured. (»r He' mail bags or their (‘<)nt('nis soiled. 

‘‘S. Xursi'ry stock, incluiling lield-grown florists* stock. lre<'Sj shrulF>. 
vines, cut lings, grafts, scions and buds (wliit'h may carry injuriou.s insect" 
admitted lo the m;iils only uhen accompanied l)y a certilicalt' IVom a Stati' oi ' 
nx'iU inspector lo the elTe<‘f that s;ild nursery stock has Iteen iiispi'cted an 
free from injurious insects^*' 

Dr, llowanl adds that lie is tr> iiig to gtU^a modification of this order in o 
the ins|)e('(ion (-ert ifiiaite for (pa'i'ii liees, 

'riu’ above n-strictions upon transmission of nursery sfoek through fh(‘ i 
I’ssontial if we arc' to prevent the disseininal iuii of injurious insects and 
diseases, d'here has been complaint for some years respectiiig this idta- 
(rathe, ami all interested in eonserving our agrieultural interests can not hiu 
this niueli needed rest riet ion. 

E. V. 


Mailed April 2o, 1912. 




